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_r_,_ .0. INTRODUCTORYSUMMARYI

1.1 Purpose

I_ In 1974, the U.S. EnvironmentalProtectionAgency (EPA)publisheda regulation

limiting the noiselevels producedby trucksoperatedby motor carriers engagedin inter-

l _ state commerce. A measurementmethodologywas included in the backgroundconsiderations

,_ for this regulatien that allowedmeasurementsof truck noise levels to be madeover hard

t _ (l.e._ aoncretet asphalh pecked dirt or gravel) or soft(i .e._ grassor similar absorbent

ss_ material) surfaces_with an adjustmentFactoref 2 dB to be added to the letter to account
A Forthe effect of groundattenuation. The Bureauof Motor Carrier Safety (BMCS) hasthe

r_ task of enforcing this regulations and haspublishedan enforcementprocedurethat

_e includes the 2 dBadjustmentFactor(se_AppendixA).

i_ The provisionof the adjustmentfactor is predicated onsimple geometryoft_
groundcoverageand doesnot necessarilyapply under other more complexconditions.

_g Alsoe it appears'thatcl systematicshJdyhasnel beenmade of all available data in order

to Justify the numerical value of the correctionfactor. The purposeof this program is to

_i_ study existing data andpresentrecemmendationsas to the validity of the 2 dB adjustmentt_
factor,

LlS

_ 1,2 Approach

_.u A numberof paststudieson truck noisehave concentratedon: proceduresto
/

collect pessbynoise date; schemesfor data analysis;effects on t'he noisedue to changes_n .,4r__:_'_

vehicle operation;andl the ambient environment. Potential data discrepanciesbetween I_I_11_"

these studieshave existed becauseaddlhenI_ase-influenc_ng, factorswere not properly/_"

_aonstdere_J It wasfelt1 thereforet that it ,wouldnot be valid to combineall available
data in one overall analysis to determine the surfacecorrection factor_ but rather to

I •

analyze each set of data separately for only thosestudieswhich included both hard and

soft sites. This approachunfortunately eliminated the use of several sourcesof data which

'._, only dealt with hard or sort surface conditions. Additienally, sourcesof data were not

usedwhere documentotienwassketchy or wheretoo few data measurementsexisted.
i

_ I-I
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Inaccordance with the criteria set Forthto locate useful data, only three

studieswere found. The mostproductive Sourcewasan extremely well-documented

I investigationrecently performedby the U.S. Departmentof Transportation,Transporta-I

i_ tion SystemsCenter. 1 The olher two studieswere conductedby Wyle Laboratories- the
l first ForEPAandthe secondstudybasedon unpublisheddata.2'3 Conclusionsdrawn from

I _ each of the three studiesare summarized in the following section.

i 1.3 Overall Conclusions

The available data tend to indicate that for truck noiset 2 dB isa valid surface

i _ correctionbetweenhardand soft conditions. Recommendedvaluesof the surfacecorrectlon,

I,.Q AH;St class;fledas "valid without additional verification" and "valid only after additionalIi ; verification" are given below.

_ Valid wlthout addiHonalverification:

f

,_g AH/S Operational Mode ofTruck

2 dB • LowSpeedAcceleration, <56 km/h (<35 mph)

Valid only after additional verification: '

L_H/S , Operational /',_odeof Truck

k,_ 2 dB • High-speed Coastby, >56 km/h (>35 mph)

• Stationary Runup

3 dB = High-speedPassbyat governedengine speed,>56km,/h '

__ (>35 mph)

• High-speed Passbyat typical highway power setting,

!I >56km/h (>35 mph)i
E,s=

r
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I _ Two site-selection recommendations are also presented_

1. Recommendations for Sites with Topographic Deviations-

i : _ Based on conclusions drawn from the Wyla analysis of the
DOT Reports Section 325.5.(c).(5). of the BMCS enforcement

regulation should not only. require t.hat the site be "relatively flat"
but that the ground elevation between the microphone position and

!_._ roadway deviate no more than :LO.3 meters (1 ft.)relative to the

roadway*.

: _ 2. Recommendationsfor the Definition of Hard and Soft Sites-

i:*_' Basedon the Wyle analysis of the DOT Reporh Sections 325.5.(c).(1)
l_ and (2) of the BMCS enforcement regulation should be revised to read=

; (1) Hard test site means any test site having the ground surface

covered with concrete, asphalb packed c_irt, gravels or

|z simllar reflective material for no lessthan two-thffds Ihe

distance between the microphone target point and the micro-

t:_ phone location po_nt.

!_ (2) Soft test site means any test site having the ground surface
|_ covered with grass, other ground cover, or similar absorptive

_..J material for no less than two-thlrds the dlstanae between the
li
_= microphone target point and the microphone location point.

_"t
Other aspects of this study worthy of note are summarized beIow:

• A thoraugb analysis of the DOT data revealed an_appr._cimgt.__l_dJ_

.'_ r_duct ion-in-tba-noise-I e yak far_ea_h_O_.6.reeLer_(2.[t.._._d_L,u'.eg_,.ff]

tha.ground,e avat on.at_a_ 5_m_Ler(50 ft ) microphone location relative
[" 1

' to the road.

I_! e No obvious trend was Foundto indicate that the surface correction
• dependent.1-- Factor was truck

• W"J_l'_ectlon procedure to allow for _reatar deviations in ground elevation
rn_ght be developed, it is not recommended.

,'_ 1-3
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f

• Tire noise levels seemed to he influenced more by topographic

i! i_ dev_aHons than other sources of truck noise.
1

0 a . . .
I _ _ _(20-F-)-mcrease- n.tho_amb ant. temperature will cause an

appro×[mate 1 dB decrease _n the measurqd n0;se for automob es

e For any aondltlon which might el'feat the noise (surfacer weather_ etc.),,q
l_ correction factors determined for a passby lest are C_Lat-necessa_ly_v.c_[k_

• 5
for_cl_t_tlongr.y,.j.esi"FoLquNmob|.l_.

I

e The re afire Influenae_at'_vorotlons, n.the-var ous_L'yp_of.hqr,d__ur_[saaes

(asphaltl concrete, etc.) upon the noiseare negl;g[ble with the

oxaephon oFh re dom_nant sauteas.

1¢1 Add_tronol_workis neededin the followlng areas:
(

i _ e Further verification is required to confirm to redefine the values ofe,_/_

I t= recommended in th_s section under i_hecategory of "Valid only after
_ lg add_Honelverification."

_, e A comprehensive study should be conducted to _nvestlgate_ ;n more

I: detail, the el[eat o_topographlc dev at onsat the r_ic_:_phone_a_ai"on.

IExper;mental verification of"the prooer correcHon factor for surfaces

such as packed dirt or gravel with hght grosscovering are lacking and

_._ Ishouldbe obtained. Present_y, it is recommendedthat measurement

' sites with surfacesof' this type should be avoided.

d

i
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2.0 REVIEWOF THEDEPARTMENTOF TRANSPORTATION.DATA (_l]_l"b55__/,v /, _fJ
2.1 ]ntroducHon "1"_',,1_'

The data in this report were the product of a comprehensiveeffort, by the

f U.S. Dej_artmentof Transportaffon, TransportationSystemsCenter (DOT/TSC) under sponsor-

I_ , ship of the DOT Office of NoiseAbatement. Themeasurementswere made_nand around
Fort Weyne_[ndlana during the period July 10to July 20, 1974.

t_
Mult|-m[crophone measurementsweremadeat nine highway sitesandone

"= standardmeasuringsite to recordthe passbynoiseemissionsfrom three specific muhl-axie

trucks and oneFromtransient fleet trucking (thosetruckswhich happen to passthroughtile

measuremenlsite undernormal operation). The three trucks - each of which had a different
I'll

noiseaharacterlstic - were operatedunderthree typesof tightly controlledpassbysto

f_ simulate typical truck operationson the highway. Thisgave a combinationof nine
I t",S

categoriesof truck-type classificationsand operational modes. Measurementsperformed
L.Ig

, Fortranslent fleet trucking ware madeto recordtypical noise ieveis of the passbys
_g

encounteredat the nine highway sites.

eJ Thethree truck types usedin the controlledpassbytest were:

_.-_ • Vehicle ]H 843- Engineandexhaust dominant, lug-type rear tires.

e Vehicle [H 866- Fandomlnant¢lug-type rear tlre;.

_'_' e Vehicle [H 394- Exhaustdominant#quiet rlb-type rear tires..t

' Eaahof' thesetrucks madeseveral passbysfor the three operational modeslisted below.
i
_,, e Acceleratlon- Each vehicle passbyconformedto SAE-J366b. Truck

,_, speedswere typically 32 to 48 km/h (20 to 30 mph)at the microphone

_. position. Extremecare was usedto accelerate consistently for each test.

,:'_ • Power-by - Eachvehicle passbywasmadeat approximately 88 km/h

(55 mph)and at the maximumrated enginespeed.

_ 2-1
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e Coast_y - Eachvehicle approachedthe measurementposition at such
_1ng

4_ a speedsoas to coast-by at approximately 88 km,/h (55 mph)after the
engine power wascut at a point 76 meters (250 ft) upstreamof the

r_
Ji_ microphonecenterline. The lug-type rear tires were expected to

dominate the noiseemiss;on.
g_

Transientfleet trucksconsideredfor measurementwere limited to thosepassbys

with a 61 meter (200 if) minimumdistancebetween vehicles. Speedstyp;cally recorded
t_

were within the range of 72 to 97 km,/h (45 to 60 mph) for the morethan 300 truck passbys.

i _ Numerousmicrophonegroundlocations and verHcal heights were usedat each

site but only podtion: wh|ch conformedwith the BMCS'regulation standardswereanalyzed

_ hera. Therefore, only the 15 meter (50 ft) microphone-to-roadway center spacingand the

1.2 meter (4 ft) microphoneheight were considered. Data measuredat the remainingi:lf
i.e mlcrophonesare covered by the extensivedocumentationof the completereport.1

_' Hard and softsites are defined in the BMCSMotor Carrier No'so Em_ss;on i
r _

_J Standardsasfallows: !

i • "Hard test sIte meansany test site havinggroundsurfacecoveredw_th

concrete, asphalt_packed d;rt, gravel, or sim;lar reflective material

I for morethan one-half the distancebetween the microphonetarget
t_

.... pohd and the nl;craphon_IocaHon poh_l."

'i
-* • "Soft test site meansany testsite having the groundsurface coveredwith

,_. grass_other groundcover, or similar absorptivematerial for one-half or
i
-. moreof the distance between the microphonelarget point andthemicro-

.._ phonelocation point."
i.

_' Thesedefinitions do not differentiate betweena site that is slightly dom;nant in onetype

' i of surface condiHonand one that is entirely composedof the samesurface material, in

other words, the BMCSstandardsdonot distinguish betweena'slte consistingof 100percent

i hard surfaceand a site consistingof 51 percent hard and 49 percent softsurface. AmongI

the 10sites analyzed in the DOT study, the proportionof hard to soft surfacecovering
.,t

f

!-
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I t

varied Fromentirely hard to 32 percent hard and 68 percent soft. Combinationsof

surfaceproportionsfor thesesitesare illustrated in Figure 2-1. A site that is predomln-

antly soft will typically have no morethan 68 percent softsurface coveragedue to the

m hard breakdownlane and one-half the active lane encompassinga total of approximately

4.9 meters (16 f't). Additlanal data were collected at Sites 5, 6, and 7 for truck acceler-

I _ ation testswith the vehicle in Lane2. Jneffectl thisadded 3.7 meters(12 Ft)of hard

surface to the site (the mrerophonewas movedinward 3.7 metersto compensateForthe

h I ! lane shift) andchangedthe Site 5 classification from soft to hard. Therefore, Site 5,

! Lane2 data wasgroupedwith S_tes1_ 3, 6and 7.

! ]i
2.2 ConclusionsRegardingthe DOT Data

_ A ¢oreprehenslveanalysisof the data in the DOT report wasconducted, and

the detailsare presentedin Appendix B. Conclusionsdrawn from thisanalysisare given

: in the following section.

!_ 2.2.1 Summaryof ReaommendedValues of the Hard/Soft Correction Factor, A H/S
tl

Basedon analysisof the data in the DOT study, recommendedvaluesof A H/S
are:

I_ _ H/S Operotional Mode, of Truck

t_ 2 dB • Acceleration from low speed

-, 6 High speedcoastby

i,,4

; t 3 dB • High speedpassbyat governedenginespeed

• High speedpassbyat typical highwaypowersetting

; The nominal2 dBvalue oFAH/S for acceleration and for high speedcoastby

..* operationswas generally within half a decibel of _'H/S calculated for eachof the controlled

passbytests. Standarddeviations within eachof these testswere very much lessthan z_H/S'

_, thus 'mp'ying that th: mean va'ues of "_H,S were very re'iab'e. __ concentrating
¢ on transient fleet noiselevels_ ha_,ealso shownthat 2 dB is a reasofi_blg'-Eorreetionfor a ___.'__IC

_-" WYL_ LADORATORIE5



Breakdownpa
i!_ Lane Lane ' Laneor

2 1 / Shoulder h4_craphone, _ Position

_ 100%Hard }

I_1 Hard
J_ -15 m (50if) ---_ Sites: 1,6,7

1"Ig 0%sort

/_479 m _16ft)
_/____ Soft .-- Sites;2,4,5,8,

_" I lore (34 if) 9, 10

68% Sort
q_lB

I:tl

Itl

....... ,_ Site: 3
.-- Hard

_' 11rn(37rt) /[ _m | 26%sort

_* / r(13 ft)I i- I

J
Figure2-1. CombinaHonsor Hard and Soft Sites

EncounterEdin the DOT Study
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I!__ /2,3

truck aoceleratlng Froma lowspeed. The agreemen;bctween h H/S for controlled
and transient Fleet acceleration passbysindicates the two are compc_tlbletests to

determTneeffects of the surface conditions. No other studies were found which investi-

i_i_ gated ground surfacecorrectionsfor high speedcoastbytests and, therefore, conclusions

regarding the validity of ,',HI/SFor this mode of operation were based exclusively on the
! _ controlled passbytest data _nthe DOT report.

_r The 3 dB correcHon assignedto the high speedpassbysat governed engine speed
I :

I_ and typical highway power settings showedFairly tight grouping of h H/S values for two of
,'_ the three trucks in the controlled passbytest and for the transient fleet passbys. NoI:

reasonwas given why the third truck- 1H-394- gave a distinctly different value of AH/S
than the other cases. Foreach of the three trucks in the power-by test, the standard

i_ dev|atlonsof the hard and soft average noise levels were again much smatlervalues than

_'* the _H/S" On the other hand, the transient fleet passbytest yielded standarddeviations
ih-_t

/_ of approximately 3 dB. Sucha standarddeviation wasequlvolent to typical valuesin

u_ t. __hieh observed transient fleet passhynoiseand therefore, the DOT data could
_'_ be cc,nslderada close representationof the entlre natlonal fleet. 2t3 The general agreement

t._ between/_H/S for controlled and transient passbytestsagain indicates that each are_J
valid proceduresto calculate the surface correction Factor. The choice of the value of

I_ 3 dB as a correction Factorfor the high speed passbytest was madewith reservationsince

no other investigation had chosensucha value for this condition.
t_q

,!
"* 2.2.2 Other InfluencesOn the Noise

? 2.2.2.1 Sites With UnevenGround Surface

.., The apparent influence of unevenground surfaceuponthe noise measuredat :

_,. 15meters (50 Ft) in the DOT study clearly indicates that sites should be as level as

possible. Correction factors developedin Appendlx Bsuggesta 1 dB reduction for each

[_ 0.6 meter- (2 ft) decreasein the _troundelevaHon (at a 15 meter m_erophonelocation)

relaHve to the road. Extrapolation of the data in Figure B-1 wasnot performedin this

anaIysisbecause it was not considered to be a valid processfor general situations. In

i

! _ 2-5
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: addifionl for road-to-mieropione d_stances other than 15 meters (50 ft), noise level t

varlations due to topographic deviations will have a re_atlonshlp el:her than that shown j

in Figure B-1. In other words, Figure fi-1 is valid only for the stated road-to-microphone

ii_r_, distance.

J
:P'_I_ The application of correction factors to compensate [or both uneven groundsurfaces as well as the compasiHon of file surface itself (i. e., hard or soft) is not deemed

to be a technique sufficiently accurate For regulation enforcement, introduction of more

1_ than one correction factor can _e_ an unacceptable composite error into the final result.

,,m / rrE_orsof this type can thus be avoided by stipulating that the maximum

I _ /--(m ground elevation at the roadway and microphone sltes be 0.3 meters (1 ft). Possible

i:_ _,,,_or rosulhng" from uneven ground surfaces will thus be eliminated.

I _ No obvious trend _nthe calculated values was found that indicated the I
of _ H/S , I

f_ type of truck had any influence on the surface correction factor. This conclusion was

t_ formulated by observing that there was no consistent trend in surface correction factor '_

belween each or the three trucks and three operational modes (nine combinoticns). _,_,n

lg 2.2.202 Effects of Deviations _n Ground ElevaHon C)n Tire Noise

A comparison of data from the coastby test and the other two types of controlled

I;: passby test was made and a trend was observed which indicated that Hre noise is influenced

more drastically by topogrc_phlc deviations than olher sources of truck no_se. The method

1_ used to detect this trend required a eompar'son of the slope of each of the 18 Hnear

regression curves used for evaluating topographic deviations which are tabulated in
I#

,_ Tables B-l, B-2, and B-3 of Appendix B. Generally, these curves indicated a larger

slope for ground elevation differeri&es Fortrucks with lUg-type rear tires when

perform3ng the coastby test than For all other test combinations. Even the quiet rTb-type

fires used in the coastby test did not appear to have as great a slope in the linear regression

.._ curves fbr ground elevation d[fFerences as the lug-type tires. This trend was not well

,._ quantified because the sample size was too small to substantiate a well-defined correcHon

' ': factor.

i I 2-6
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2.2.2.3 Effects of Slight Variations in the Surface Type

_j _ The DO'r data indicate that changing the area of the site From32 percent

i/_ hard surfaceto 56 percent hard surface can easily increase the maximumpassbynoise level
',:,l;_ by one dedbel. This trend was observed from a limited amount of data for the acceleration

test at Site 5 (seeTable B-1 in Appendix B). At this site, measurementsweretaken in Ihe

:/_ first and secondlanessuch that the secondlane data effectlvely contained3.7 metersmore

_'_ (12 Ft)of hard surface between the microphoneand roadway. The microphone was moved

_ _to maintain the standard 15meter (50 ft) separation distance. Thesefindings indicate that

inoise levels recordedat sites which have shghtly over one-half the miclophone-to-roadway
_ s i ard

i In summary,the DOT _a suggestthat a preferred site elass'flcahonscheme

{._ would be the allowing:

! ¢._ 1. A soft site mustconsistof at least two-thlrds of the microphone-to-roadway
i '_JI distancehavinggroundsurface covered with grass,othergroundcover,

or similar absorptivematerial (see Figure2-2a).
f=
('Jl 2. A hardsffe mustconsistof at least two-thlrds of the microphone-to-

_f;_f_ roadwaydistancehaving groundsurface coveredwith concrete, asphalt,
tie, packed dirt, gravel, or similar reflecHve material (see Figure 2-2b).

]

; i _ 3. Siteswhich do not qualify undereither of"these definitions shouldbe
t, eliminated to reduce ambiguousapplication of surfacecorrectionfactors.
,_j g

i _ 2.2.3 Discussionof the DOT Analysis of the DataI,

!:_ The bulk of the DOT report consistsof a comprehensivedocumentarypresenta-

tion which coveredall phase5of the data collection and analysls. DOT'sanalysis differed
_s

Fromthe analysispresentedhere in two ways. First, the DOT interpolation schemefar
! correctlngthe nolse levels measuredat the 1.2, 2.4, and 3.7 meter (4, 8, and 12 ft)

i I _, microphoneheights to an equivalent 1.2 meter (4 ft) elevaHon above the roadwasbasedon

limited data. Significant differences exist between the correction factorscomputed by

! _ DOT and thosepresentedin this analys_s. Second, DOT averaged together the noise levels:_ml,

.__ 2-7
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i _ of the three trucks in the controlled passbytest to d'etermlne a representative noise

•:1_1'_" level for the hard surfaces and one for the soft surfaces, and then determined surface
differences, it was felt that noise levels from the different trucks should not be con_bined

I

'iL_ll unless a large number of trucks were used to assure a fleet-representative distribution of

data. This analysis treated the truck noise levels for the controlled passbycalculations of

A H/S separately for each of the three operational .modes. These calculations of A H/S
eliminated the absolute noise levels of the three trucks which then made composite

_I averages valid for each of the three operaHonal modes.
I+

I DOT only summer;zealAH/S at 15meters (50 ft) l:'orthe power-by case. Two

_._ classlfleat|ons of soft surfaces were given, qne for "predominantly soft" and the other for

i t_ "soft." S m Jar def n tzons ware assagnedto hard surfaces. Values of _ H/S were def;ned
/_t_.'S as:
!
/ _._ Hard Sites 1, 7, end 6 0 dB

L

!
• Predornlnantly Hard Site 3 0 dB

!if :t'_ Predomlnan,ly Sot| Slip_5 41 '0, arid 2 2.0 dB
T_
i, Soft Sites 5 and 8 2.5 dB

:+_ /DOT's values of _ H/S differ by 0.5 to 1.0 dB from the values of A ..,_ found in th_e_

_nt Investigation. ft..is_also-noted thotDOT_llminat-ed Site 9 because that site i

required a positive elevation correction wh;ch could not be determined by using the :

I: (

i_ DOT topographic correction method.
I
t
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3.0 REVIEWOF THE WYLE 1974 DATA

3. I Introduction

"_: Truck noise data were collected in 1974by Wyre Laboratories.andconsisted

of noise measurementsfor numeroustrucks over beth hard and soft surfacesalong the

:_ samestretch of"road.3 Additipnal aspectsof thh data are listed below:

e All measurementswere performedfor truck acceleration from an

t_ initial low speed- <56km/h (<35 mph).

+ Truck driver instructionswere to passthe measurementstations at the

"'_ governedengine speed;truck speedswere never greater than 48km/h

(3Omph).
i Vehicles used in the test consistedof transientFleet trucks.

1,4
i _ • Eachtruck passedthe hard and softslfesinsuccession.

- _+1 o Microphones were 15 motors(50 fl) Promthe center of the passbylane;

L 1.2 meters (4 ft) above the ground;and 46 meters(150 Ft)separated
•' |'_ the hard and soft sites.

t e The absolute noise level at each site and the difference between noise
I'_

sg levels for the two sites were recordedfor each truck passby.

,,_ • Three dayswere required to record three setsof data with 100 to 150

_'_ truck samplesper day.

I The hardsurface consistedof an asphaltgroundcover.

• The soft surf'aceconsistedof dry groundwith light grasscover.
I :

• Although these testswere performedin California, it wasobviousthat

t+_ sometruckswere far fromcompliancewith the state noiseregulofion.

• Typical temperaturesranged from 18°C to 32°C (65°F to 90°F) and wind

,J speedswere low andconsideredto be of noconsequence.
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• Mast of the truckswere of the cab-over-englne style.
r

• e e For the hardshe, the groundelevation at the microphonewas 5. ] cm

"-. (2 in.) below the roadway.

• For the soft site, the groundelevation at the microphone was30.5 cm

"! (12 in.) below the roadway.

. ,_' 3.2 Presentationand Discussionof the Data

Noise level histogramsof the hardandsoft data for the three daysare given

in Figure3-I, 3-2, and 3-3. Generally the shapeof the histogramsindicated similar

trendsof the data dlstrlbut_ons. Three levels were recorded for each truck passby:

! 1. Absolute value of the maximumpassbynoise level at the hard site,
g

._, 2. Noise level at the soft site,

Is_ 3. The difference between hard and softnoise levels for each individual

truck.
I_

Arithmettc averagesand standarddeviationsfor the three levels of the three daysare

_ given in Table 3-1.

+l;_ Table 3-1

t'_ Summaryof the Wyle- 1974Data
_.'S0

'%I-I/_ = the overage of the "n +'individual differences in the noisebetween hard
_.' 'v'] and soft s_tes.

= the difference between the average noiselevel at the h_rd and soft sites.
_' AH/S2
_ n = the numberof passbys.

! _ Hard Site Soft SHe
u_

Date Average Standard Average Standard _'H/'S STD AH/,S2_+_ Noise Level Deviation NorseLevel Deviation Df:V n
dBA dB dBA dB dB dB dB

10t/ 8/74 85.1 3.6 83.3 3.3 |.8 2.0 1.8 97

,._ 10/9/74 86. ] 3.1 84.4 3. ] 1.75 2.1 ] .72 150

_ 10/10/74 86.1 3.3 84.2 3.4 1.87 1.9 1.91 159

+ 3-2
F

--_' WYL_ LAlaORATO R I ES



Dal_colllcted T0"8-74

N • _ )ampI.

_1 GreLt

I_, A_phalt

'20 --

j' ,/ ,

10
J

•["I/""""II"/,"".'\',.',
, _ '.': .,-.',..xI ",.',',.

)"!__., I ,,.,., .,_>....., "I--',,\',..i ' I
MIx, A'W_Ioh)_d No;_ L(tvllior Truckp_by_, d_ ro 20_,Pa

Figure 3-1. Distribution of Noise Levels RecordedOctober 8, 1974.
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.... The arithmetic average values of the maximum noise levels of the truck passbys
q
c

_ showed close agreement between Ihe second and third days and a 1 dB deviation from the

first day. Standard deviations were typically 3.0 to 3.5 dB for a/I cases, which was

_i consistent with other studies that measured large numbers of trucks. 1,2 The spread of

_ the data was attributed to driver-to-driver differences, truck-to-truck noise production
j!

_ dlfferences, and an approximate 14°C (25°F) temperature variation over each day the

data were collected. The dHver-to-drlver differences were apparent because some

_,_ drivers had obviously interpreted the drive-by instructions differently than others. None

"- of the data was subjectively el_mlnated because this would place a bias on the data base

"_ and typical deviations from actual field enforcemeet situations would not be represented.

:" The large data sample for each day was taken to assure that the calculated average noise

_'_ levels were representative of the true .lverage levels for the California truck fleet.
i

differences in the no;so levels between hard and soft sites) and AH/S2 (the difference
between the average noise levels at the hard and soft sites). For identical sample popula-

tions, these two values are mathematically equivalent. However, variations in the

i measurement cond;Hons over the period of the tests produce intrlnsic differences in these

values. These variations consist of inherent small measurement errors as well" as slight

I ! fluctuations in ambient weather conditions over a period of time. 6H/SI_is, therefore, a
preferred value since each truck passby is measured at approximately the same time, thus

: _ eliminating any errors due to changes in ambient aondffbns. It is worthwhile to note,

-_ however, that the results for L_H/SI and _ H/S2 aret Forall practical purposes, equ;valent.
_. The above error factors are quite small and may, in fach be neglected.

'"=i In practice, ,_H/S l is quite difficult to measure ondl indeed, most studies look

_' only at _ H/S2 which is Fairly easy to measure and is practically equivalent to A H/S! "

"i This equivalence validates the use of 6 H/S2 in previous studles.3

Although there existed large variations in individual L_H/SI values, the overall
results were considered to be quite good since a large sample size was used and there was

close agreement among the three days of data-taking.
'!
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3.3 ConclusionsRegardingthe Wyle-1974 Data

Basedon the Wyle- 1974data, the recommendedvalue of 6 u/c for truck

• i._ acceleration froma low speedwas 1.._8dB. This value waschosenwith somereservaHon

for the general easefor two reasons. F;rsb the ground elevation at the microphonewas

30.5 cm (121n.) below the roadwayat the soft site andonly 5.1em (2 _n.) at the hard
site. Applrcat_onof the correction Factorsdeveloped through analysisof the DOT data

_, indleated a 0.5 dB correction shouldbe applied to the soft site_ which would accordlngly

change_ u,'e to equal 1.3 dB. f The secondreason for reservationin selectionof the valbe-_'--_
71 _--.Z---uz'° ........

f\O_v hieSal/wasdue_to,the FaCtathatthe soft sitedwas composedOrbdry groundnwith tight grass_,.eoverlng and thu_ was an ex mple of a con ition somewhere etwee hard an_ljoft."These

" _e construed-t_b-mlT_'_plran-intbi"_-_;_te corr'_-_t_o'E'b--tee_ soft sites.

This wouldbe consistentwith the recommended_ H/S value oF2.0 dB at siteshaving thef_
t_
b_ recommendeddefinition of "hard" or *'soft."

psi

f_

i

t
r-i

.!

! 3-7

WYLE LA I_OIIATO R I IE5



f4

F

4.0 REVIEW OF THE WYLE/EPA REPORT

' _ 4.1 Introduction

I ' h study was conducted for the EPA _n 1973 to establish a background data base

of truck no_se levels in different parts of the country under different operating conditions.

i _ In alb 7,449 trucks were monitored at 25 Iocation_ in speed zones of' less than or greater

than .56 km/h (35 mph). All data were collected at 15 meters (50 if) from the center of

_ the lane and 1.2 meters _4 if) above the ground. No record of topographic deviations or

weather vadaHons at the various sites was kept.

4.2 Presentation and Discussion of"th '_ Data

"i
=. The only data applicable for calculating the surface correction factor were

for trucks accelerating in speed zones less than ,56 km/h (35 mph). The cumulative

distribut[on/plotted in Figure 4-1 on probability graph paper, depicts the d=ta for both

hard and soft surfaces and indicates a standard deviation of about 4 dB assuming a normal

_ distribution. Comparison of these two distribution curves clearly reveals the existence

of on approximate 2 dB difference between maximum passby levels for hard and soft sites.
This difference was only determined for trucks accelerating at low speed. As in the

Wyle-1974 dotal no correction is given for typical high-speed truck passbys.

!'I

-i
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Figure 4-1. Overall Noise Level Distribution for Trucks Accelerating inSpeed
Zones<56 km/h (<35 mph)with Ground Surfaceas Parameter.
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DFPA RTMI[NT OF TRA NSPO RTATIO N IIU RI':A U O F ,MOTOR CA R r IF.R SAFETY

,.a REGULATIONS I:OP. ENI;ORCF.MI£NT el: MOTOR CARI_|FR NOISE |'.'MISSION STANI)A/{DS

i, (Tille 49. Code of Federal Rel_¢llltlid.S Chaplet II, Par! 325, ,10 Fr ,12.137, SelHemlwr 12. 1975,
Effective Och)lmr 15. 1975. Amended ,11 F'R 102")7, March lO, 1976, ,11 FR. 28267, July 9. 1976)

I _ SuDpart A_Genertd Provisions (cI The rule_ hl lbis Port do Ilot flpldy 40 CI;_. 202.10. ttl'£. II_;cd a_; 1hop arc de-

i ._ P.ot_. _ flllcd Jn l]lllL .,;ectio11.
821t.1 8eopq el t11© cule_ In thin pert (11 A reeler '¢ohlcle lhl_t ]t.ql; _t Gross (c) AdcbNollM dl:lllliLtolll;.
_95.3 _:r_ectlvo.Jato. VEhicle Weight ltolJlll: (OV_VI_.I ot I1) "II;11'(I test nits" tliCalIS Rlly test

_'_ _gS.fi Definitions. 10.000 pound._ (.1.53g bc.) or ]es_: site havhw; the [_roLIlld tHIl'tltce_ Cl_'*'¢_t'Od

._ 32.5.7 AIIolvabla Nol_e Levels. (2) A coznblnatblJi of tlIOIOi' t'chleiss with rouerctc, n._ph.'dl, pal!Pad dirt.
325.9 _.ltanllremen_ Tolerances. lhgt has a Gros_i ColnbinaN¢lll _.V_lj{ht /:ravel or _hllJis1. reliscLlvo luster|el for

_u.spad B--^dm;rdslr_llv¢ P_ovJblon_ ltallHII ((_C_.VR) Df ]0,Ogg ])OtlZldS ('].._3_ Z_Ol'O Lhnlz l_ 1lie drhlal)co bellve¢lz tbc

025.11 _'._,,tlaZlee. nn;endinenL_ mid ruvoca- ]dr.) Or ]0.q$; |_qJCrOllbOn_ t.iLr_t point .%rid NIO Ullero-
• Clot1 or tile r_tea zn tills PnrL (g) .1. 0 _.ound gellerate¢_ by n warning Idzono InenNcm point.

I_ g_5.18 InspecUonandexal.lllatlmlatmelo¢ d0vle_.qllcb_;_hornorMroP, ln_;lalled 12) _,_c;(fftte_;tMtc'meallsntlylPstslte
veblele_. Ill n. tnolor vehicle, tllllegs such elf.vice hRvlng tile ITrouIId .'qlrfae_ euvcred With

S_bpart C_lnslrument,_tlo, IS h)tcllllOllally sounded IP order Io pro- Ilrn._% olher r.rOlilld cover, or .sinHlar _b-

_'_ 1395.gl 5cope _t th_ inlles tn tht_ _qlt)pa_'t. ebldtJ _n oLherwlso valid noise emission _orpllve ,l_LOrla] for !!J o1. Inol'o of Lit(?
! _5._g _'ypesotme_-_urem_tsyslernr #hlch nl@asUre/_te/_L; di_l_ne_ betvceci_ the lnlcrollhono l._r_.c_
I i _11¢._._ _ced" (4) _11 et,el'gency rile/of Vehlcis. such Dolor .'lad Llle nllcl'opbLlllo loclllton point.

g_lS._g {_MlbraUon (;t _rleP_l_r_lll_& syaL0nm.' _ls .'l Sire eugJne. 1111 HlllbUl_qno0. It police ,3) "_rotlll(l cover'* ine:_11._ aUy O_
g2_.g'/ I/S00_ a WiIidscre_ll. yaU_ O1" _ ]'e._CU0 _.'_1. when Ii is ¥_Sp0/ld- various lOW. dellS(_-l_rowJn _ phials. _Uch

fff_ B ub pa.'l D--ble._ smement =f Noise Emissions t11_ lo at3 elllcr_nc_' call: as IVY. Inyr tie. lOW weeds_ or brush.Ill_hw_y Oporalions (.5) A snow plOW In operatlolll or ¢4) *"PVa_C rallinc" lllealls nuy lo_gl-

I'l _._| [;cope of rules IR t.sts _libparL "(_) TII_ ._ound _ellel'ltled by auxiliary tUdblal hlP.h%'ay tl'_.tNl_ barrier systolic
0:153:1 Plto characteristic=; highwaY' opera- eqldplll[tllt which J.s T1ormldlY oDpr_ted Installed nlon_ lh r, side o1" /tlpdl.qtl nf ,'_

Llo*l_J. Ol)]y whorl the motor velllcle on Which ]_; hl_hg'ay. ]._Ol* 1he pttrpo?;o of /his peril. It

_.5.:15 _mblenL eondltlolls; ld_hwap opera- is hlst.Mled Is st_ped or Is operalll)_ id. tr?_c "rp.J!!!1_ :::_st .h_;'._ .'.t is."i3_ _3 pov-
I : tides. _ speed of 5 miles per hour ¢8 kphl oi" ccitt of Its vertlea! belght, from the
";* P_5,37 /.oeatton and operation ot _ound less. unless _lleh device is Intentionally groulld surface to the to1) of 1he railing.

level measurement ap_t©nls; high- Oll_ratcd at speeds creater than 5 Inph open lo ireo space tn order to (pl_llfy as
wl_y optre.lloBs.

[_ kph) Ill order to precludu an other- _ln acceptable object Wlthbl _. lloise
V"a _gS_g Me=_Iremenl; procedmesl hlghWa¥ WiSe vnlhl poise me.q.sm'ement. Examples nlefksllrenlenl_test slte, FUrtbc1.. /or the

! OpCl'P_Joll_.

_._1 E;ubpartE_Measu_ernent_f tlolseEmiSsions; of 1hat type of auxiliary eqLdpB'lellt hi- purposes of thts part, posts of olher dis-
$ial/ona#l_ Te_t' chide, but are not ]lnlJlcd tO, cr/tllee:, as- cre_e zR3llporLs shall be 1o;lored whel_ as-

I_5,_ I_¢op¢ O_ '_e Tslies it', *.ll_s _xti_p_.¢t. phMl, _pl'e_ders, ditch diggers, llqldd or ee1.LqJlMn_ op_ll/;'e_ sp_e0.
_l g2_..sg Sl_e clmractehaglcs: _taflonary Ie_t. _hlrry pumps, atlxllJ.qry _h' eoz_l)ros._ers, fs) "Rplatively fill" who.'1 ¢1-_ed tc d_-

g25,_7" Locng/Of; and operation o_ sound level _ 3_._.3 _d'¢!Cll_O (hde. _lto which does ;lot, conlaln sJgnIficf_llb
IlleDSgrelltCZl_ £palrmn; et=tlonnrF concave cur_._tlwe_ O_ _10p_ reversgis

test. 'J'heru]es In this parl are effecth,o on that may result hi thO 1"ocusJll_" of soIlftd
!_ I_25.fi9 Measurement procedure; _tatlonary Ocisbcr _5. 107.5. waves toward 111e mlerophollo locnlion

, : , lest, _ 3.°_.._ ])efi.ilions. point.
i,n,_ 8abpalt P--Correction Factors

_9.5.'/! 8copo o_ tile odes In this sullpart. (P.) SI_LLUtory de_llltlons. All lorl]lR
_g_*'/3 .stlOropllone all.tailed terra:tWo fa¢- deflllcd 111 dl0 Nois{_ Control Act of tg_g g .']2._.7 #_]lowlddo noise h'tuI*.

i_4 1ors, (Pub. h. 92-5_4. gO SLat. 1231) are _lsed
; i _:5.95 OrOUlld sllrfae_ correction fa_tora, fLs they are defined in Lbat Act. .*H'olo1. '.'chicle _olse 01tl[FSIQllt¢. whelI

Q25.'/7 Corn relation el open sLto req._lte- (b) Dc_nitisus hl.sLqtldnrtts. All tcrlus measured according t_ the rlde_ of (his
inents--zlolzsl._ndntd s as, aefllled hi _ 202.10 ot the I]lterstato p.'_rt.s]la]l ilOt, exceed Lhc Yah*as specified

g_.Tg .%ppllcatloll of correctlml fne!ors,
_-_ Motor Carder Noise _llllsslolt Standards, In Table 1.

_obpn_ G_[_haLItt _yt_terll$ _nd Tile|

! ! _25.W, I_slw._lst s_'s_ems. TaiJLr. l.--.l[azhmtm Permlsslb_.e So,rid Lm.I Riod/t_e_ [deribcl(M]_ :
_125,03 'l't re=. IT[ghwJyol_ttot_lh_g _(a1101laCyh'._CS

_terltoatr_': _ee. 18. 86 Stat. t231, Z.24D- It [$1_tllSlOitCeI#l'a't'(_tl Ih¢ r*lh,rallhmtnJocMia, solr_(_lld thenllrro tbolle tarc_t Po/t Ilia Hard |lla
_'"1 pan _-- $ofLtlla ]larddlo1_50¢ q.q U./_.C. 4DIT* _lAmob AImt'_ _._ ItlJ/ll Abeve_
: / ar 3e&s _15ml/h (w Iced _ II1_
_-_ SubpartA--General Pr0vi_lons

_.a_,l _¢ope of Ihe rtde_ to Ib;s it=trt. _ fL f10,7n0 or t.oru L,,t le_s than 3'J ftI In I ........................ $9 _ ¢I t_ B_ gl

r"¢ (111 _Pll0 rll]e_ tR lbts l_art Dre.qcrlbo 3'_/t IL.¢lll]Orllmr.lbLtlh'_lhaa4311

i i _g.Ol.edLi).eR _'Of lU.';pe_llOI). SILl'Vel[]lli_¢0_ 4] ft (1_.1 t_ll o; llulrl_ bllt h._s thnrt 4S L
Itri_ nle,"tsureulenl of /11OIOf '¢ebtrlo_ _,Zld I .li ntl .......................... E7 01 B9 03 _7 1194_ II _tl_; I1, t_t IIBI;o IUI *'_4 I _;111
[llot_r Vehicle eqtt[llIll0nt op01.aled by (17.11111.................................. M _O t_ _? B(] B8._'_ft I1"_.1I*114ITI11oreb.g ]**_.1glll_rl';0 II.

' "_ me,or cRi.rler_ IO dolOrllllno whclho1, t:'1_ _,1.......... ........................ _-_ _'J P,T ¢1 _ 87

r ! thos( _ vuh(¢les fltld lhlll eqU[plllOIIt eOll" II rl I:t n °r r _vr_hilt h_*s lima _1 It

form lo the Interstate M.tor C_rrler
_'_OI$e _j_III_SI011 _ Lqlid _ I'_is Of the _uvJrD_I- tThe t _h.d_ .I_,_Wllfcr:r In rlW:tSlSTttilellL_in,all [_Ltiled havJa; s a_'d Ili_dlJ .'_ Jndltah'd. Tt_es; s wed Ihnlia du

i ! _lelll,_l PrniecLLon _CelK'_', "_g CFP. Part ; T]lll hdth* L=t_._'d ul_ ..,tot ¢_;I er nul:,o_,11_._l_ltrcqu romet_ls sl,,e Ih. . 10 _." :._lJ.._l_;,, _0 t 3{ ;w:,'.'J,
I 202. _323,9 Me_su'r,..w.I 4ob.ri_.ees. (2) Vgrhltlon._ re_llltllll: frt):tl Ctlul-

_" Ibl t_:eept as brovlded Ill paral:rLIDh (,q_ _,_e,gbtW211_t_tlt ttdCt'.'.t_¢t'_ will b_ t_le|'cial Jl)_ilrlllftont L(I.sq'ILIl('t'$.
t_) VII rbk _ISlIS rCSII jtbll_ tralu (be

{C) Of Ihis *%t'_'lIOIL* lhe rtde:; 111this lqlt'l :Lib)wed Io I_d_o bd¢) eqt'cotlnt the efi'ecta tol)olIl'Atpby Of $]lu ItOJ._e luea:;llrLqllOl%_
npplp Io ulnlor carrJor_ @Ill,tinct1 In 1/1- o[ the tOllo',_ltlll [._¢tor.'i:

! ! terslale (.OlLllllerce. 'l'h¢ l'llb_S A_l)lliy ILt

Aupt[Ittoo1.1ntderallyeondllJOnofhlGh- (I) '.l'h_ eollsCll:_u_ ..;L'tndard pr:lctlcP /.llo.' (.I) Varlnt[otL_ resllltbtff froltt It_tl3o_-

;l'_t) + IIr*lde. load. aceeleva(Iotl or tlecelera- ot I't.bor_dn_ /leld _Olllld let'el tllea.';ure- pherlc eOlldllJons such tz3 Wield. IllltbJont

tJoth III011t_ to Ule Ilearest wJIOIO decibel, telltperf._bl1._, Slid _tlIIosIdlL'rJc l_re_._LLeQ.
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,._ (5) V_trlatlons re._uit_.g (rein re_lcct_d thcre(m ,L_d /l|,nubpar_p,'apll_ 12) alld the cn_o ot ._y:;teln._ tlslnl,, dl_Lptny._wtth
_ouod Sron| f_mldl obJect_ _,]]owed Wtthlll (3) el t]ll_l,n_'it;:rlLilll. , whole decibel _llCl'Cll)eltto. th_ ol)vr;dor

i th(_ tC.*;Lt_ll_. (2)._toLQr Cl_l'rlcr:_ r.h_dl.cnreIuHy ex- Iit[ty vlsultlly Jt_dl:uwhen tile 0.3 dl_ dl'Jtt
(6) _'ho hlt_rprctatlOl_ el tile elfecL_ ot Ix;Izl=l_ t,*prl_l!i _C._ _]. AIIl)rol)l'Jlt_ ¢t#_- , lla.J bc_il Illct or cxc4!_dP¢J

the above cIlc'd /_clor.s by entorccmc:lt rcctlvo rlctloi', ._h;_]I hi! LzLken ill1 vultlcle_ _25.25(;I)(11 _rtluCLIC[I;_14] I"I111)227, P,f,_rch
_pcrsonl3(.l. l"otJRd to b_ lie( In ('oIT_l_ltaltce with the I(). I_)'l(J](b) _._c_suremont. _]erltltce.'_ f_h_ll not i"ctitdrcnt(:nlJ101 LhLsPitt(.

_._excced 2 (lectbcl_ .for a given measure- 43) _.t_t_)r (_ltrrJ_r5 ._Jl_dl col_lp]ct0 Lhe 12) 'i*/Io ._otlttd level I;q_ttstlr_JIll('llt _ys-
_cnt, "_otor Carrier Ccl'tldc_ttl(_ll o_ Act_oJl t_11"_mu.';t 110checllud ller_odlcidly by lt.s

.._ _ubpart l]--AdrnlnlstrativeProvisloas '_'aken" on Form _.4CS-P:I Ill accordl_nce illfLItUf_:tttrer, n rc/)z'_:;eztL_tivl_ OE IL';
W]3h the ter_I_; pre_erJl)(:d thurciJii, MOL_'_r m;tIltlf[Ictgl'Ol', or a pclT,,Oll or CqllWlt]Ollt

: _ _2_.t 1 |l_J_llIllt_:_nllt(!ltdlll¢'ltl I[lttl re_'. c_lrr_0rL; _]lnl[ rettlrlt _L*'Ol'lf_'lMCE;-63 tO _llecl_l comi)uteIico to v_rd'y thp.t. It.'; ac-
*:¢ celt4 gll of 4 I¢_ru c:s n I i spllrt, the Dh'_ct_r, l_domll _.totor Cltrr_cr cut,toy nlc_ttl lh0 mILltttllt¢torcr*:_ d_.._lf_'It

_'he preccdure._ sp_clned in Part 380 GnU'ely OllIc_ o_ LPO lJurc:tu _t _'_Dter criteria '
,.q0fthlsCllnptcrfor th_Ji=_su_nc_,al]l_:.'Id-Carrier S:tfcty.Fcd(_r=d II'iI_hw_y Ad-

_Inent,orr_voc.'ttonol ]iol,'¢dorztl_oter_)_P.JstrrtLJon,;itthe [tdf]rc:;_Illdicrt_cd d)) An ItCf_tl_IIeIl[eldlbr;ltoror the
i aCar_'Jor_etY_'4oc_htt]o_s_tpl)lY tel "talc" llpo_l ];'orln_tCS-U3 w[th_l l]1Lo_n (1,5) In_craI_hoIlccotllllcr tyl_c(l_._Jt_tll'd for the

Irl_kths proceedings _or dle iss_l)ce, d;ty_;fo]IoWlnd tile d:t4do_ the veh}clo _onild It_vclinoa_;11rClltClltsp.GLCmhi l_SC
l_.molldlnent,or i'evocr*ttol_,o[ tiler_ict_ _Isl]ectlon. _hp.llbe tlsedtN calii)rltLoLh(__Olllld]_YelItlctt.'$tlrenlellt 5y=;[oltt |It Itccol'd_tllt:e *,Yltll

_'_|11 gllspnrt [325.13(c).(d).ad(Icd at 41 t:lt 102211 Nfarcl* I)arnprnph to) of thl._ sect(oz,. 'rho c:_ll-O. 976et .
_2_*'J_ ]1_*,_eCI;(_ Nlld @Xnltllll*l]IOIt O_ bEt(lion IIIUSL x/_ot or excccd 4hc aCCl_l_tcy

• u4or 'e licle_* requircme_t.s _pecJllcd 1_1 §5,.LI oJ th0

(1l) .'_ny _pccJId _gent o_ the Fcde_tl StJbp0rtC--lnstrulnOrltat[on Amerlcnn N'_t]oll:¢] .S4nlld_trd ]ll_LJtgto
SLandard *_.fctliod_Jor ._tc_ttrt'lllcld_ OJ

P_'_]|lgh%vP.yAthtd_trnt_olt (d_lflnRl_d in _ 323.2] _¢oi_a o[ the rtde_ ill dl]_ _ld_- *.VO;I/_d Pre_sxlre _.evels, (ANSI Sl.13-
APPendix _] to SI4bch_pter ]3 o[ _lI_ [Inrl* .1071) _'or/JQ]d ineLhod moa2;tll_lncxlLs._,_Chaptor) ls n1_U_orJzed to l]i:pect.
©xanlJno, P,nd te_l, a zn0ter vehicle TIle l_J[e.__n this subpart, rpcc_fy or1- 325.25(b) amended at 41 Fit 10227, M3reh

!_ ItUC(_W|t_ th0 pl'OcedurC_ spec_ed lit _11_ _._ms %.111_)1_.rl_ _';ed to zmtJ',u i_ _*uullt|
levelInellSUrel_le_t,,; spc_J_cd JP._Ubpllrt

i _W lether,:Part _'orthethemotorPtlr)osevehlcloOfa_c_'udllh_a_dequip- _' and SubpP.rtE of thisp_trt, {_525,27 *i_';=*_;_crt.c_..
InpnL Installed on t_,e motor vehicle con- A properly zn_tntled wi:_dscreen, of the

l q_'OIT*15 to _h_ _ntor$1_tto _,1oor Cprr or _ 3'_*_3 T F _e oi" ]tt_n_tlrelllCnt sy_lel_tS type rccoflllnelldod by t11_ I_ant]f_.cttlror
_' ]_OISO _mJsstor_ SLazldards o_ the EItV_* t_ lic, Ii*ny lie used, of the SOLll_dL_vcl _'.Ie:_tlre_cnt. SyaL¢Itl,
l'_ ron_c_t_l Pro(co(loll Agency, ,i0 CFR 'l'ho _otli_d ]eve| l]_ep_ure_lent system _hn]l be u.'ed dtlrlng tl_e tll_o that. _oJso

Part 202, _T,_st meet or exceed the req_dremontsof o;t_[_slonmc_Rsuremente arc bolng t_]_on.
(b) A moe.or c_rrJer, Its o_cox*s, AnleHcalt N_tlonnl Stel_dard Speclxlca-

I.a drivers, _gents. azld ell_plol'eC_ mt_t, _tt tion fox' Sound Level l%Ieters (ANSI S1.¢- Subpart D---f,lea_urement of N_Iso
': . ,_l_y _,_e- x_,b,_,,."-, ......,. ,,,_ ............., -_..*_ ._ _ l_Tt}, al_proved April 27, 1971 _:_sucdby Emi_s_olls FIl£hway Operations

[ _ In t_ operations for lnsp0ct/on, cxfltldnR- _Jle 4_J=ICL'C0-1l ];aSO]lal _.]ld_l'_ I;I-
MOIl, _tlld tosthlg Eor t]lo purPose oE _._- _tltute, _ throughout tile PPDIIc_blo fro- _ 325,:tl ._c_)pv o_ the rtllcs In dd. _ul#.

,: cortoitllng',vl_ethcrtho motor Ychiclo_z_d qUency rnnge .foreither: pall,

] I_Iequlpmcntln_4atled on tco fern s otl e (a) A Type I sound leveln_eter; The rulestn thiseubpn.rtspecifycon-I ]fntors_ e Motor Cart orNo sc EmSs on 4b) A Type 2 sound levelmeter; or diSor_s_.Xldproco(lurcs_or mees4u'el_10h_,
-_ 4"_a " A Type _ sotu_dlevelmeter _.'Jdch O_ the sound levelgenerated by a motor
I _¢Jt_tl',dardao.f the EnvlrolLmozlt_! Prolec- (c)

tloxlA[_cncy,*JOCPR Part 202. ]la.s-_ vehicle Silenced In a hlchway operation

!i_._ to) Prescribed ]t_speellon ._rport. (1) A-weiphtin_ fz'eq_czlCy I*eSpon.so; for tile purpose of n_r..cortahSn_ '.vhetll_rFor_l MC_-63, _rl_'er-EqulpmentCola- 12} F_._tdyn_Jzliccharacterisltcsof I_ tile motor vvideloconforznsto the St.'tnd-
I_. pllnoeo thee}; shrill be lLSedto rocord lIIdic_tlng lllstr1_Ollt;find _trd_ _'or _rlJgh_%'flyOpor,'Ittol'_eelgorilIIIt40 CS"R 202.20.

_]ndllt_S_*ron'*l_1otorvclde]_ Screened_or 131 A relatlvc I'CSpOI_V]uvul tolerzuIcD
_lOtSOcmlsston inspcctlonby nuthorlzcd conslston_with those o_ eitizcz* a TPI_ 1

_"_ ©ZllD]Oy_S, 'O_ Type 2 _ound le%'elmeter, _.Ssl>ccllted § 325,33 S;I_ cl_:lrnc|crI_tlc_l Ili;:lL_*ny
! Cd) _totor Carrier's _Dbpo_itiolz o/ 111Sectiolt3_q o_ ANSZ SI,4-1971, Vl'L'ratln]_e*

"" Forth _OS G3. It) The driver of nny (a) _,fev.s_renlel_t sllallbe Izlnde at a
tnoLor vehicle recelvlllg a l_ort_ _ICS P3 test slt_whle}1 is adJxtccntto,nnd ll_-

_._ _hl_lldc]Iverstlch_CS P3 to the lltoter§ 3"_5.'_ _111|irndull¢ir IncllStlrClltclll¢|ude3 ttportlol|oi'_,travelc£1 l_no o_ It

I ¢ItrrloropcrnthIcSic vchlc]ctlpollhisat- * ey_tcnls,rlvnlat th_ flex(ternthlalor facili4yct 4al (1) The sound levelzncasurenc_t pz_b_J_ dghway. A t_zie_'olzhonetar_.et
the _lotor carrierI__ucltarrivaloccllrs _systom must 'he cnllbrntcdnuda i)re- point_h*'dlbc establishedon theccntcr-
W thln twenty.tour 1241 hours. I! tl_e prla4eF fldJLlstcdat cllcor IIterc_I'e- 11t_co_ Sic tl**_,cledIt(lieof tilehlglllvny,

, • tlrlvordoes 11otarrlve at r.¢CrmIllxdor qtlellcle._ hl the rani:cfroln250 to 1,000 and 11Inloropho_o ]_cittloltpoint _shRll
_ //_c_11Lyot th_ ale(or carrierop_rtlth_,Ill P.tthe beglnnhi_ o( c*'tCht_crlcso[ be _stabIL_hedOll th0 l_'OLllld._ur[aconut

thO VcIIiC]_Wlt_IPl tlvcri1_'-1Otlr(_4) llleas_l'eltlel11J_llnd Rt Jtttor_,fllsoi"5*t_ lesstII_11_5 fcet (I0.7If)or lllo_eLh[tn
]1011111ho _Ii_I Jllunedlat_lyiIi_[IthQ InhlttIcsllLel'efl[tCl', Utllditll_sIJeo11(to* I]3fcet (2_,,'I111)fl'on__IQ IllJC1"o$)]lollo
t'_orln]_ICS 63 to Ule inoterearrlcr,l,'orLCrxllltlcdthat LllC,_o_IodIcvclmCILSII]'O-t_rl_,etImlnt_xLdollaIthc Lhfttisper _cn.
oporaU _g co_ _'e:c co. motor car' ors IXleU_S)'stcnlh:tsnot slt_nlllcatttlydrllL_,d d_ctdnrLo the ccil1_rl[l_eo_ L]letr;t%,ol_d

I InRY dc_slffnltteally _hop, tcrlldnld,.f,'t-_rOllld._ ealibr;tLcdlevel.Ollce LIdS.fP.ct_fif]OO1"t11_ hlllhw_Y tincttII_It4);15'_0_
_-,,Call(y,Or 1)erse toi=.'iC t 1,_yI S ruct ]ll_,qbeen C_Llth]j._]Icd,C_Lhbl'l_LlonsIllltythl*oUKht31c II_ICL'Op]Ionot¢trpl!L]'K)hlt,I11

Ik_ drivers to deltvcr or forward Pornt be nllLdc _t tntervlds o/trc CVCl,y hour, A tllf_ case of It :;teadRl'd tc_t _Lto, the
1_1C/_G3.It.mh._llbe the :;clerespenslb[]Ity_JP,llSiCnlltdl'Iftshnll b_ cnnsldcrcd to _:d(,l_op]101zeloc_tiolxPotht Is_0 fcub415,2

-" o_ tllolllOlOpc;irrlt_r thatFO_II ,l,tCS I_3 haVL_occurredIfa 0,',Idl]oz"Itlorccxcllr- nl) .from tht_llltcrOldtOn¢_tlto:ctl_ol_It,

! I_rottirnedto t11_i1;'cdcrld11[gIIw;tyAde _ir_llIsxlotetl.frolnthe _Y_,tcln'_)rcrlc- _,Vil_lllttho te_iLslteIsIttrlallF_tll;tl'lllCZt_-
hldd_LrllL[otl,Itl accorchtllro_,vtLlltho orl11111rllrcf¢,rcltcocltllbi*Itl.lotllevel111 Ul*elllent Itrc_.,A p111rlv[c_vdJ;ipr;Ixllof It
terlllS1)l't,._cr[bcdLhel,_Oltllnd 111f,ul)- _t_ndal'd tc._t fdLc, ])itVil1_ItU U])UII/;Jl_

, * p[t1*fll_rn1:11_12)"lll1_(3) or Ud_JplILa- -- Wlt_ll It,50-_oot(II_.2I]I)ritdhlsOf bc_t
t]10 InJCl'Oldlouc13tl'l{cLpolllLl_tldIII(_

grflph,A ¢ll'l%'er,Jf 11irlt_el_Itintltepc_r- tCo iI['nnfthcl_pe¢lflclttlonInnyt_o:_ectlr¢imleroldlollolo(';ttJoJipo[l_t,J:z:;Iit_%'*'11illrler*_halllC[Ul'lll"orlu'_'tC_ _3 IO _ll_ r,_111tl_ Arl*_'rle_*ttNItLII_II**I_latFl_lltrdsllt,
l_'J_uroI,l*,Io3_Ul'CmclIL:;Inay b_ III;LdoI_I;

CO_'dlLrIco_l'_cdoi'_tlllphwltywJLhthoAdlllinlslrt_O°n'terl111l_rc_cl'tbudlnac- _tlt_Lto,00it. 1430Itrur,dwltyNew Yo_'l¢,N_W _,'olk IttestJsll_tl_v1/l__IilalIuror l_rc;tt_..r_Jl-

_. Noise R©gulal;on Repollol [49 CFtt 325.33(a)] 14
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Inerg;[orl.=_|ltl_CCOr(]P,neQw|tJl L!zQrtlI_'J_ll _32,_,.35 /tmhlclJi 4!mlll;lloll_t |li_;hw_ly (d) '_lor, Ollll{IJevl_lllt¢._Uillll!mclltt_y_.
,._ nobp_r£ _ o_ tJtb111_trt. IqN.¢_lio._ tom t;hld[ I)c _c!t to t[l_ A-WuII:bL[rI(: ZleZ.-

r NI¢I_0Pll01JE (P.) (l) 5"O,lJd. *J'he .ILznbi_Itt A- work zt_ld "rip,t" littler rc_lXm:;_ nlodu,

i : TA_-'_V/'T._&LT P01111wcIP,hted _nllltd travel ,L till! f_deropIInx_e jr 325.39 Mc._ureme.I pr==rcdrire_ Idl_b.
]ocr_Uoll pnbd, _;hal] b_ Ille:t.'_tlre(JI bl t]IQ w;ty iqn,rtd[lliv, -

_b:iezlce°_ftl°torv_hP;]etlnlt;e_lttllzlRl'bl_ 01) Ill rtccr_l'(I;L_c(_u*lth tbu rld(_; In
_'_ ¢[Idfntlll£_F tl*olxl WJtbbl,Lh_ c]ehr ;_hlt_. '*VJtb f_u;t thJ_ :;tlbp,'llt. It meIu;I;r(!H]r:/iL _;ll:l]l be' _llETl_V[tttD

_ _ "t'_£ I/F _lct_r l*e:;porlr.otl._l/ig {t _eLIIid lev_21iHe.'u;- Irt.'tdo Of (Jll_t;oLllld level /_u/lr(_tL_lJ by x¢
llltllJGhWAf tlrcloel_f. ,_y_teln thP.t eoll_orl_L_ tO the IltotOr vchirlL_ elx_r:lttof,, thrmlI:h the

I,tL_$UIK_Pd rul_ o_ | 325.23 0f Uds I'az't, I]le_';tzreJlletll, areo. oil the tr:wHed L'zne
( AIL[A (2) _1_ InelL_tlred _Jnbl_ll£ I(#VOInlllSt, el the bJ_bwtty wlthto the b.!;t r,lte.

be 10 dl]lA) or more below tirol, level ri,F_'ardle_;,_(Jr thrl bi_Jtw;ly l:rn(le Io_d.
_ ( _p_cb']Cd bl _ ,t2_,?, *J';tble ], Which c_rre- lIccelc, r_tlon or dcc(_l_l';ttloH.

_pon[L'; to tbc lllltxblltlnt permJ:;_ll)Jt_ (b) *J'b_ ,';otlnd level /_el_er_tLedbY thO

_ICROPIIQNE _OUlld levvl readillr: ,.vldcb IS ;q)p]tc;d_lu nloLor '.'vhlclo IS' lhu hi(_b_:;t, rf';Ldbl_ ob-
_0_ATI0_I_ el. the te_b ._II_.nt. the limp ot .te_tlnIL ._erved O11L]IC _nulld level nlr_:lr;ur_.'/rlPzlL

_125,35(:dl2) ;;rncr.lcd _l .II Fit 28267 July ;;y,%em iz:; tbe vehicle ]l,'_r.';e_;tlll(_lll_h theJ t _UI| I _ 971_ Ilte_,llrellleltt, m'en, cerrected, ",vJlult[tp-
_T._i_llIJT_T_ffr_ (b) tVIIld. Tb0 wind ;'c]oclty ,'1.1,the l)ropri.'1.to, bl ;tcrnrdnZlc0 with tile rtlh!_

_. IIIGIIWAY0rIP_TI0_ test ._Imll be Ine._llrv(l lit the bef:InnhllT h_ Subpnrl. t.' o! this P_rL. ('J';dHe i In
i _ O["tqte b _el'_P,_o1"noJP;oIiif!Ii!,llre/it_llb Itll(l _ _:_5 [/ IISt_ thq l'*'1_1_t_Oj_rll:_:(_rrHl?, p_I**
t _ (b) '_}I0 test _Jto ti'ztl_{,bO Rtl Op_h 8(re. I'._ Jlltel'v_l_ Of .5-15 1111_rtllte:;ther_tfttr ml_.sPde _Olllld l_,_.'ell'_dlnlT5 l'or %._l'Jou_i

('_elltl_]y fr_o Of Ir_rg_ _oond-re(]ecth_ tZlltll It, hits hoed e,_tobll_bcd th,%t* the U:_L cozldltlorl_,) Tile t,OOlzd level (_f the
obJecL_. ]Iow_ver, the following ebjeetO wind vo]ofJty Is e_ellt_;t]]y COIL'_L'tIIt, '*'_hJcIo bOtoll nleflsilred Inust, be (ll_'_erved
111_yb_ _ l._lJ11Lll_ test .51to+_nc] tldJll;l t,!Io O11c_ Ibis f:tct hI_ bee, est._blLq_ed. Wllld l o rJ._ _1.t,I_rlst 6 d_ CA) b_'ore the itllt _i.
trJ_l]Ct_rrncnaurelncllt_rep.: velocity znc*_stlremenL_ lflay_ rn_d_ {_L nlum =oUlld level oceur_ _nd to [,_ll at

i-= (_) _Rt_]l cy_lndt'lcId object3 _ttc_l _ t_tofvo.Is of olle_ CvcW bOlJr. _oi._o n)_fi_- Ju;ts_ fi dl](:_.) tiller tile III_XIIItilTJI ::ouTtd
flJ*o hydr_,nta or f_]opbodo o_ ulJ_lcy ure/llent.s may only be trl_tde if Ih_ tilcn_- level e_clli_ _lt order to be eoz_lde:cd a
_(_. Ured '#llld Velocity Is 12 Illl)h (19.3 kph) v,'dto _und ]cvcl z_p.dlnff.

(2) _r&l lzlal]boxes, or ](,,_, _ust 'wIRd ITtP,'_SIIrqlDerttYlO_ 11tt

• (_) rJ.'r_Jo r_*lldlg50[ _ily t.Ypoof co_* to 20 lllph (33,3 kph) _ro altowcd, Subpart E--l/_easurcmont nf Noise
_' ' _t4_lCtlOtl except _olid co_creto b:_rrler_l (o) PrccIptt(zltoth Mc_._Jronlenl.s iI,ro _mlsSlOlI5 Stationary Test

(_eo jr 325.5(0)14)). prohibited tLnder _ny condP.ton o_ pre-
(4) O110or m0ro curbs h_.;.hlg _. ver- clpltntloi_, bowover_ lT_e;_tlrelx1_zlr..i IzI_Y jr _2._.._L Sc(ipo l_f the rtll©s Jntdlbl =ul_

tlc_] h0l_h_ of 1 fob_ 1.3 ml or ]e_s, be lunde with s._ow on tPe _round, 'l't_e path
i-,, le) _o foltowln_ obJec_ tony bo _-o_d surl'_ce _tJzlr_ Lhv men_rP,_le_t (_l Tho nilus In tills _td)p._rt specify.

wJLhlfi t_le re,% ¢lto.tf,tJ_cy _.ro ou_lde of I_re_. mtlst, be free O__I1dL_c W_tt42r, "e_dtt_o_$ nlld prOCedLIres I'nr Ineastlrl_

I*_[|BtrJttn_II__e_,_Ltre_IOl_t £"_,P.O_ t_o {_33_.37 Loc_ltlol_ _tld opurat[on or" the _ound level _ener,_ted bv ,'_Vehicle
f.I _Jto*_ _OiIlld Jet'el Ille¢4_ur_llterlt _y_lelltl _;']I_rl _Jle Vob_eJ_'_'eD_b;o IS r_tpl_tl_ tiC.

(J) ._IF 'vertlcf_] _urfRcc (l_uch t_ bll_- blf, ltw_y opcratioi_s, e_._el'_tud lzooz idlu to ilurur_]*.'d _:l]._{*d_1_t bOard), regardless of _l=e, h_v_ng n lower
I;dge zzloro thnn 15 1oe_ (4,d m) hJ_het- (_) The pltcropbone of _ sottnd level wide open throttle with tile vehicle _t_t-x¢leflsttre_tlont sy_t0m that. collform$ t,o tJozlfll'Y, l_,_tr_l_ml_toll IH z_etltr_l. (tied
than the _tti'fft_o of Ule traveled I_no o_ the roles In I 325.23 of tld_ Part _ball be Its ¢lu_._ e_3ed , for IJ10 l)tlrpo$o of_ the _dghwzq_.

_0_tod _1; _* _OI_]It Of llO_ ]Q_Sthan 2 nsceztnlnlng_hethe_ tJ)e motor vehtcIe
" (_) A_F tl_ffornlly _mooth sloping leer L0 m) nor more Umn 6 _oot (1,8 M) conforms tO the St._nd=rd for O;_erntton

_, _tlrfaco sl_tlllng away h'o_ _to )dghway abow the pt_ne of the ro_dv,'ay surfr.c_ Under StatlonasT te_t, 10CFV_ 20.,.,t,
(s_ch as _t rLso In ccado nloncslde the (b) ThQ t'ttles Izt tbl_ Stlbl_-'r_, _pplY

J!Jghv,'ltF) With a 8],o]Io t_l_t L_ ]e_s than nnd zlot les!; thnzl 3!_ feet (I.I m) abovothv _orf_co 011 Wbleh ip e l]l_cfol)hOllO Otl]y to a motor vchlelo t]h_t i_ e_101pped
t'? d5 degr_e_ abOVO lh_ horb:ol_tOL stazlds, Thc preferred nHerophon_ hel_hl; ',vlth nn ellchle _peed g0vcr:lor.
i : (3) Z_I_."Btlrl'_eo _]._l_tlnR I/IV_y _ron'l o_.ttc_t_t'r_{tIIs4f¢_(L_lut. _) _eS{_ cello]titled bl I_ccor{I.'IIICQ

:vl_h tll_ llJIb_ Uf` LbJJI,_bp_r_ rn3y be
_ l,ho )l_hw_y tllnt, ts 45 de,Trees or moro [325.J7(;i) _n{ct)d_d a141 ]:It 1tl227, M_rch lIl_do Otl eltbcr fJcLoOf t_ze Ye]llcis,a_d Ilot Inoro thnlt _U dCL'_Ce-_nbovo U_O 10. 1976]

horlzolztOl. If all PohlLs o11 the _tlrtnco tbl (t_ \'/b_nthe ,_o_ntl l_ve| l_,_'_mll'c-
; _.r0 Inoro thnzt ]5 fce_ (4.0 In) above the ment sy,_tem J._lfnndoheld or Is o£honvl_e § 3.n*_,53 _ih. ehizr;ict_rbdcs ; sl,_dolz_try

_tlrf_e0 Of tho tr_'.'_led ]=1110O_ U|_ lxzo_tOr_ by I_. _r_olz ]oc_tLodJ_ear _t_; Ic_h
"_ h|fihway,

(_) _£he _tr_neei}{the _'o_d ._'iLhh_ microphone, t_lo ]|01derItlLIStOrJt_t ]dl]I- (P.) (t) "-Pilemotor Vehicle to be letted
_0_ rc]_.tIve tO the bb:hw_Y i;l 1!.mnl111er .'d1_l be parked op the test sltv. A lldcro-

," th0 t_o_sttrement nree, must De relallvely eonsLslcn_ wllh Lhc recoTIlmendatton of illlolle tar_:e_ poblt, £b_ll be e_tobll,_bed
: _]B_(¢eo|325.5(c)(5))*_lesJtosh_l]bo tho._llLIf`:tct_rer of th_ s0u_d level ollthoP.routld_ur[_ceo[the_,iloolt Iho

_.. _ "l_OfU* tr_.%_._te, t_OW_Ver* If II_.e 5_t.Ot5 tneSstlretllent._*'stOr_. c_lltor]Ino 0;" the l;_llObL wllJ_'h the JI]OtOr
d_tormiPed to be "h_rd." UI_ correclion (2) In no case _zlall the hnlder or ob- vehicle h Pmi;ed nt n po(nt th:lt IS
]l_¢torspcclIled hl _ 325,75(_) Of thl._ psrt server be cIo_cr thztn 2 feet (,6 I_) [ror_'*' wlLhhl 3 fce_ (.9 1hi Uf Lbe IOll_lttl(Ihl.'tl

!": B]tal] be oppIled to Lhc i110R_tlrclllel)t, l}lo _}',_lcnl'._ microphone, llor _hn]] he Io- po:;ltjoll Of th0 ve]lJgis'_ exhztu:;t syt,t_m
, (_) T_O ttP,ve_efl ]n_,e c,f tht_ J*dl:hW.%" C_.to llbu/;clI betw_(']l L)te Ildcrol)hol_¢_ oLItlCt(s), A zlderophcme ]uc:ttiozl pelt;t,
_-_ wLLtdll _le lest, _[to nPlSt_bO drY, p,_vet| fltld Ulv veldc]e behl zl P_llred ._ll:dl be e_tnldi_Jled o]i the Hl*Ollltd ._tlr-

_dtlt re|_.tlve]y slllootll COllcrete or _S- (C) 'J'bo Ill cropbo]lo Of the 5Otll]d |_Vet /:LC_ i]Ot ]t,5/_ lhzill _5 f(_et (]o,*_, Iii) Hi3d
•_ |}]Zl_t.&lld_itlbsttlllLh_dly freoof-- nlCttstlrelnellt .%'steIlt ._h;dl be orlenled zlo_. 111oi'eLllz111113l'cet (25.3 llZl f`l'Olttthe

(|) IIolcs or outer defects w]dch lowtlrd the th'_Veled btzlc el the hlgbtl'{ly lldcropbot_o LIIL'i:etl)_IInt, WJLhht the le!;L
_ WOUld CiIUSOP.nlotor ve]dcIo to emit IC- _t the lldCropbeI10 t;t3'l_('t' l_dll_ lit 111%sJtc IS .'t Lt'bL11[pl]_tC.qll!_tSLll'{*;Itt'ItL:Ire.'_.

re/_Idflr t[re_ body_ 01' ch_L'i llllp_Ct nlelld._Jol1oftbesy._Le;ll':;Itl:LllU[_cLln'_r. _;[te. to_vJIIH lln open _to 1,..[lhill It 3D-
i 110JseI ll.nd _i_ I.]10 IT1;l_itll'Retll_Z" of Ll]e Sy.'#.4..Indot.s foot (15.3 Ittl r;iditl._ of bO[b {he Illlcro-

(2) _ lllltlorJ_L _c]I _ _1"_vtd O_ HOt l'e¢omlilcnd I_11[H]EleOf orlellt.'_tI011 "llholle tltrn(!t )inlet nlld thv JtlicrOllholle
-_ _._Jld* for JI._x_llcr{qlbolle, the lldCL'ell]IO1](3,_,Jl;tll Ju_;tLiD[l IIt_J1t. i:; _;b(}wII ill t'*llHIFe _.

(f) '3.'t_c t_.tvcded bilge of thn hf_hl_Y be orlcntcd townrd lh_ h[f!hw_y Ilt lilt
O11Width t,._l_Bd_'x_qdlone I_H/_e$i _dlt t IS fill): leo fllOL |t_.%_lLtotll 70 dL_t_rt_:lZttld IIoL 132_._.II_ )( I ) ;llll¢Itdtd id .I I l']t I P337_ _l._lth

. ! _J_ll_t_J mt_t 11¢)_p_&_ _J11"OLl/_h& tHtlnet lllOrO tb:tlt pl!T'_£Pnd}etlbtrto the hoMZOll, ill. 19_b I
or tIIldei_}fi_*._l_'_l(t_t _tJLhhl 200.tt%'_ ((][ _I Dl;tltO ¢.I the trl_vl*It'tlbtIl_.'of the bIHb- (_) Mc[X_tlrelXlelTI.5 ITIRy bc In._(]e Rt _t
I/I) O_ tJ)_¢ ]_tot, WI_" 11¢Lbe IIIICI*Ol)JlOlIP t_rllct l'_blC, test, _Jto JlflVJlll_. i;m_l_[_r or /:lL':ltt'r di-
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_nen.x/olx_l Ill #tcc_r¢ltztlco _,llll LIZ¢ r(ll_'._ In _'?n_] VeIOCJly flzct_lll'omellt:l inn}" be IQ) Y[t l}lo l_lotor VC,ICICI_';; etlf;blc' rlz¢I[-
I !_lubpnrtl_'o[ thl_l l'P, lt. nl_ll_ xtt InL_rvitl_ o_ elite eyer_' hotlr. _1_)l' fitx_ l]fJ%'O J'i crlUtb])e(1%yllh It CbltCh

Nolli¢l IIlCll_illl'ellZeltbt II_(Ly olLly lie n|ll(Itl _Jr i;ImllIl¢' tll!VlL:e that llll_llll:tLICltlJy

Pa,M)I_JAtlO_VcAtI_'_ _ hlltl_bl_Jl(j!j[ It" (JlrJ I_le;l_blll'_(( P,][I(I "/t:l_lclty Ill l_l /_lflh L'iclll:r l'['[blt:e_i tll_ Io(_tlblll(ll _l_e¢_ll _1Ctbc

VlUI_I_ \./_Q-[_+llr'-Tl_l /'_" ]*111_111'IIl:+r lID.3 I:pb) (ir lel;n, Gllllt wln(I IllEIt:;tlI'E- /It11 c_r C_llto]¢'lt!ly (ll_;_llI_ll_Cs tile [Itll

_ rrlEllt:l O[ till Lo t_O llll_h {33,2 P.IIIII Iiru £roln ll_ i)olyc_x:_tll'¢_Q bl I'e_;llOtl!it! Io I'11-

' _ --- tQl_llUrJll._%l xzllrl_.*cd, (lue_tl ellll[lle _otHblrl Inzt_/:i. ilnl'lc Ille vfi-
_itill_lltt_) (e) I_ri.cIlllltzt[_ll, __[z._llrem_llL¢_ p.l'c hlclQ b£:[,_l'e llJ/_tlll/l WJt]l Jb; t,llr_bto i*Ull-
(_[ Ill( VLIIIEtt llrOlllhll¢_d IIIZ(ll_ _11_ _n(lll_t)llS el. !)l "Z" _zlrzrt ,'t_ bll!h l(Jl_, or _llly (_tht!l* :;lll_(:lJ tile

, t_£A_UFtIU[tIT cIplt_tlon, IIoW_V_i** IIlell.%lll'emellIJI Ill_ly Ollt:l'D.)O_" lttZly ¢[100:;0. till' Z_tIIIIEI¢'ItL Llxll¢l
_L_IA bD ma(Io WILb l;now ol_, the [_l'OlJlld, ']_bo lille lie) IIIO_Q tll_ll l{I Illblul('li_ to i)erlnl_

._l'OUtld Wltb[n tbP. XllCll_llr(!lllel_t al_urt tile L'IZI[tI_E r_(ll;ll_*l* ,£_I1 I_ ,'ttll_llllttIcltlly
lllUSt_ be _'/*_o O[ _LttlldJlZl_ W,_.L(Jr, dl_oll_[IgO WhOll tile Yelllele'_ ll_ll_;O ellto_-

"_, tll)fln_ll(lllE _ I} 3'_3,_7 l_r_r_llI_llz ¢_1111 c_ )l.r_illz)ll I_l" _lol_*l Itre lll_lJ_lll_'(l Unllor ._tltttOlllLry teZi)*
; I@CA|/O Izl) _._llh _bQ tZlO_O_* v_'hl_:lo'l; _IY¢II:_.

_t _lltllld b!_'_'] Ilt_,_t_tlrClZ_l!tll _)_ICIII# II_I._IIIOIZ bl _(!IIb%ll _l_d It.'] cltll_Jb on.
• [_urc2 I.¢;itlml_ry te_t, ITIIL[Od, rfllll_ily ItCCO]Ol_to tJlo V_blclo'_

ST_N_'JI_,)S)Tf_ (_,) TIIC lrl_lel'o/ibolle ol I'. _0lllltl lO%'el e_x#rllt_ [_x_tl I¢1/0 to l_ t/_a_lrrltlxll gnv_

STAIIOKA_YII_t me_._Ltrclnezlt _y_Lelll thP.I; conltll'ln_ tz_ (!I'I1C_I _IZOQ(1%yltll Wt(IO OI_CII tbl'¢_ttle* thee
'_ " ) Thet_tl em_)be _lzoIoll_tto, tll_ I'_lles bl § ,q2_,,_3 o£ [bl_ P,_rt Ibll_ll ltl£1l )he EIICIIIQ*_ _lleetl Ioldlo.,#

_lz_l_lly [i'CO o[ lflrCe _OtIII_I-_CtIEI_ be '.O_lllclJ lit P. lleJ/;h_ 0_" zlot Jc_s lbl:ll (_) Ob_El*Vtl LIl_ III_¢IIZIIIII& lClt([/ll ! Oil
obJEcts. )/owover. tile lOllOWblll Ob octs 2feet f.Gml '_r)FI_IOI'eclt_IIGI.ecLtI,Dllll the _ouII¢I 1eYol _nell_Ul'Ell_ellL sysL_nl

_lnlty be wlthhl tile tc_;tslte, lllclUdlll_ tbo itllovo tile IIIZIllO O[ [ll_ l'¢]_¢l%Yay _;Ul'/llcfl dtll'b_l_ tile tlltta UIQ DI'OCCOtlI'e._ _pEClllell
, i l_n_t#lx_r _e_slxl'E_11erx_ _re_t: _nd I]_,t IL'_ [J)++ll 3_ -rc'_*L (l,l /11) llboyo illI)_l'aflraPll (d) o_" LIllS l_Ccttclll P.l'e /of
i,_ (1) ESmnll c)'lblctrleal objecl_ slzch ns the _t_rfnc_ on xvhlcb tile tnlcrol+hozlc lol_'e_t. I)_eord tiler rendbllt, ll Uza read-

_r0 hyllritnt_ or telopholle or utility Polu_, _tot_tl.q, 'J'be l_r_.*terred nll_r¢_pbolle bel_bt. ]nff ha_s lot bee l tfl Once I }_Y _._tl'_ll_-
(2) Rurnlmalll_oxe._. on lln) ler_'aln Iz ._ .reel tl.2 _;13. .otto n6Jse _ourcea _uch _._ motor veblclE_ _ ,
(3) 'Erltffllrnllb_l:So[ t_l_ylyt_ o[ Con- t.3_?I:,);_,_l_I_:d at ,ll FR lt1227,,_lareh1O, op_ "_tJng el _djltccn_ re t d *,+,•_:.,_.

=tx_zetlon e_e_pt _o]lcl concret_ berHers Iv/u/ [f) iRepe_.t tb0 l_edLll'_ specified in

_'_ (l_ee _ 32_,5(0l (4l }, tb) %'_llell Sbo _o_rzcJ Jc.vel rnE_tlre- llRr_llr_tl)h_ (d) +_il_ (o) 0_ LbJs 5¢r._la_
(4) One or lnaro curbs h_vbzg _ helffh_ I_ent _ystem Is lland-held or otllePw]_c tmtll t.he fi_t _IVO mit._hZltllzl ._OUIIO lOt'el

Ot I l'oat(.3 nil orless, molllLorE¢l by It l_erson ]oc_tQd IzeRr i_ l'caditzgs Cll_t[tro WI_I[II _[I£)(_) _) £_,ch

Ir'l (C) "£110 foll_'lnff objects may be lnierol_hono, tile holdEl' _I'A_ orient Jllzn- oclzcr Itl'E record_l, _tlmellc_Jl_* [_x'el_zgo
, W tl_ I the tEs_ site it they are outs de _elt rol_l/vo to the bl_h%,_.y l,'_Itmnllner tbcrso two l_b111_ln _otlncl level r_td-

lJ o! the trJnlzl_tlnr l_zensurEment area el Eol_tstsnt wlth the recommendattsn cl ix_lls,;;'ben _J+l_roprt_te, co_'ect the _ty-

the_lte: , the mnl_ufncturer of '_ho _ouzzd level ern_e llg_zra In aCEOrdnZZC_ with the

! Any t'orilcnlstlrfn_e rEgnl'dlcs_ el l_lenst_rEm_Its s_'_tem, Ill no case. =hnll z'ulesIn _ubI_art F o_ Lhls pal't,

l_ze(sUchnsitbillbonrd_.hnyiqgal_l_.Er )boholdcrorob_el'vEr boclo_et'Oz_n_ ig) Thoz_ve_+_RoJ_iI1_rt,,co_,j_d_

i _ grouted, phozto, llor _l_all h_ 3o_to hlzztsol_be- with par=_llral)h tfJ o_ Lills _ec)lon, l_
(2) Al_y Unl£or_nly smooth surface tween Cllo llztsrOlMlone Rnd tile vehicle t_io_ound leVL'l&'#nor;Ileal I_Y )he #}zotoz'

_1 _lltll/tn_aWAy /rolll tllflvehlEle x_'tth It behl_ InE_sured.
_lOllO tllitt Is lOSe, thP.ll "_,_ degrees _tbox'_ (el _tle lllJcrophOllE O[ the 5otm([ ]E%'EI vehicle _'ol* _I0 Ilurl)ol;_ o[ (Jot_l',qllllJll_

j' _|IQ horlzont_cl, wboLhor iLC011fol'ln._ to the _Lalldltrd _or
z_ (3) Any _uz','_co slancl_g _w_y fmnx measuremEzzt ._ystem _llacl be orlelltEd Opol,'_it.lo_ U_el' _tP.tlolln.z'Z, 'J,'P_t, 40

LowRrd the Veblole IL_ Izn allff]Etlt_ is CFR _02,21, (Table t Ir_ _ 225,9 llst8the

the VC.h|_]Q th,'t_ ts 45 degrees Of Inoro t_I_[I ©OIL_tst011L With tllO I'e_*ol_xitell¢l_xtloll o[ l'.'_tlgo of Itl_xb_tll_ pel'xl_l_',lblo _o_lad
,_ not more than O0 dogrEea ahExo the

I"+ horizol_tt_,lfa]lpOllltsol)thestlrf_eQoro tho_yZleln'smitntzfltcLttrcr. Xf thEllltilztl_ level re._d_tl_ [Of V_l'i_ll_ te._t colldt-
_cttlrQr of the _y_tEIl_ [Ioo_,not l'_¢Olll- tlol_.)

v,_llloro th_In I_ _e_t (,t.6m) ab_x'e the Silt- ll_olld R1t itnff]o of orIolll_ttlon _or II_
• lace el the grotllldin the _ s ts,

i_zlel'O_llOllO, l_lO IllJEI'OI)]_OI]O Bb/l]t bo
{d) '1110 _tlt'[Ace of tll_ grotmll _'*'lthhl ol'lerttsd ;It ttlx azlglo ef llot lc_s tllalx _0

,-'_ the rlleRstlr_rllentrttoa mtls_* be robxtix'ely _Eg, rees flll(t llOt nl_l.E th_]_ _El_l_tlIQ_r

+ _ _Int, (See § 325.5(EI (5)),+_hc _lto _ha11 W Lhe bo_t_,o_to] I)Jaz_o of the te._t _¢
t... be n "hnrd'* lilte, l[owever, i[ tlzo sit0 Is at the InlcropholzQ tal'g.0t I_olnt. SUbl_art F--CorrEctian ractor_

dot4_z'IY_lllgd to be '+loft, +. Ilze correction (¢1_ _l'llfl _1111_ level nle£_sllremel_t _ys- § 2_*_1 _,!I,I*C I_1" Ib_ rllle_ ht thi_ _ttll*
l_tEtoP _pe_lflEd /tl § 222,75(b) Of thts tom £,hall bo._ot to tll0 A-_l'elc}l_In_, l_of )_+,rl,

+" _l_l't shRcl bE _lll_l[l_ to tll_ n'_EtlsIll'enlen_, _.'o1"_ tXlld "_ast" Ii_ctor I'CSI_I_E IllO(lO. (0.) "the l.tl_o_ Ill thl_ _t_b]],qt't SI_CI[Y
' ! _'_5,,_,_ _ttltllb+lll t.olttllllolt_ I _ll_lioxt. _32_._+) _l+'ll_ur_'lll,+,_l l)rOee+ltll'P _1_1- ¢orrc_t[Ol_ fl_ctol,_l wbleh l_l'O lld(Ic'tl tO,

(_1.) ()) ,_01llltl. "_hE"_Inble_t A.t_'_,lllhed s/_t_r)' test+ or $11btl'_lct_l fl'OIii, Lbo I'ea¢lln_ o_' LIIQ

,.4 ilotlnd level l_t Lb0 II_JEl'OI)holte loclxclotl IIt ae_ol'¢IRllce wILh Llzo rtl]0s ill this _ottl_tl leYel (1011El*_t_d by ,'_ IltOtof _Elllcle,
, / llOIJ31'_'l)ll|J bO ii]o_lJrod, in tile ilb_oDco _llbp,'_TI iI lll_'ll_lll'l_#lpl)t _hnll boIl)+ql]OOf as dl_]lbx_'e([ un t,. _otm(I ]evct mea_ul'e-

el mo_t, I'Ell[¢lt_ IlO[Se elllblnt{nIT l'rGIIt _bo so1111(I level _lonPl'_la_cI by R _tllLIoxtRry men) t_ystelll,cbU'bllt t]lO /_xO.'_'_llrCmellt Of
"_*lthto tbc tit,at" 2¢1_E, Wllh f;tl_L ltIQt_l' IlXt_tor _,'chlc]_ as 2"_tlows: thO Iiiolor x'eblclo'_ e._OUlt[l IOV_] eIIIiSsIOIlS

Te_l:_Ot),_O II._Jl¥1/ 11 5o_lld let'el Ille,qsl]l'o= to) )Jlll'll the IllOtof z'eh_cl_ c*ll lbL' tct;t Itt It )ttst I;lto which 13 tlot ix 5g_lldItl'(I
, +, 11_2tlt l_)'nLem th:tt t_nll[ol'111_ to tbc l'tlleS _ClE I_s _lteC[ll¢£1 bl § ,'I_!5,53 el" tllis ._tlb- l;tte*

, ' O[ J(325*23 O[ tht`_ I)_l't* II_l't. It I]1(_ ItlOtol* %'t']lIoIo 15 _ ce.lllbbl,q- (b) rl'b[_ Iltll+llOS_ of l_tl(llnl_ t_r Sllb"
_._ tII) 'l_ll@ IItt_llstll't'£1 tllllb]¢+zlt ]_'1'¢'] mtl#t boll {_r_lClll_,_ _ _'t'llicl_, I_/£/*k the C_III- tlzlt.'LllllE ,1 Col't'Pet_.')ll tllct_)l" J,'i )o P{lll,ql_

hQ 10 dl](.A.) Or ll_Ot'O below Lllltt I_'.,vt blllatlolt so Cllnt the llml._lLtl¢lbllzl ¢,t'txter- t_le st_lm¢l level rcadl_ll acLtltll])" g011ol'-
_l)EClfled tll _l _5._1. 'l'llblE 1. wblub col'rl_- l_llp.'¢ ot the l_wblfl, %'l!biclo nlld tile l<_'.'e(I att+d by Lll_ ITtOtOf Vt!blcb! to Clio _OL£1111

+'-! 811¢1/1¢1_1 to lll(! tllltXblllllll I_'l'lllL'L_lbto t'l!ll_clo or l'_l|_CJ_.',_ t¢1"¢ l/I _llb._l;¢Iltll¢l let'C'] l*C;Idblf[ }_ It'¢111bl h;tv_ [/c'll¢'l_cl_'_l }[
, _ sound le_,el I'Pli¢lllll_ t_'hlcb J_ Ill_llllc;tbltl tll. ltlLl_lllllellt, tho InL';l!_lll'PIIl_ll_ II;ttl 110011 111atlo ;zt r*

thg I_L _lte _.L tll_ Lime _t te_tlt_+ _bt q'tim Off nil atlx]llarY EqtlllllllPnt sl_tll(l;tl'tl t'e_t_Jte,

325,55 ;l,lz_'i_f_,_f :,t ._f I,'lt 1(1227, ))_r_'l, I{I, t_'lll¢_t_ I_¢ bl:;_tll_'_l oll tl_u tltu_(,r _,'(,111¢.1_976+a,ld 41 l,'It 2321,7,J_,11' '). 1'lTl_ I att¢l xl'blch 1..I du._ll_l,ctl to ol)c£_tle tm_lt_r

! _ (b) _J/ll_, r_'he _l./l_tl _+eloP{Ip i%t ttlO It{ll'lll;tt _olldlt]Oll_; [_llly WheLl Lh(1%+PIIJC]_

ter, t _ltQ _hnll bu :lle:lsllrect n) the be* I_ ¢,l_t_ltlltl_Itt a ._t_¢¢10l 5 ttll_h tt_ kt_b)
_hlllln_ of P_t¢ll ._pI'Ies L,l IItlb._ ]llt_;t_lll'_. tll' I(+_!l, I+_,xlllllt)b_; el i,Ileb _IUII)IIIPII) Ill- _ 2_._._2 _tllrrt_lllllllt4+ ili_llll_,,t, t,ll#rl._*lilm

_11E111_ Rn(| I_t IltlCrYlll_ O( 5-l.q Iltll_ll_2_ chI¢IQ ErRlle_, ll_l_ll;tl_,_,llr_ltdel._s_ ILqLLIt| O_ f,,_'lt_rs.
tllcl'e_l"l_r tlltlll tL 11_5 bt_Clt E.',[itDllal|e(| _hll'l'y bllllto_l, l_.tixJll;t£'y 1_1I' COOll)l'¢:_.ur_ _ II t]t_ (IJ_;_tlleO b_txVe_ll Lhc: IltlCrQ-

Llltt_ Lhct wbl/I t't'It_llY I11e_;t'lttlllbY (_Oll" Wt'lth!l._, Itlld LI'_L_]I ¢OIIll_£1_tol_l. _bOll_ ltleRLIOI_ ll_lnt Itltd 1.11o illlCi'o-

Noi le RoUu]¢_llon [_epo+f_f ld9 CF_t 325.73] 1G
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• x)hone tnrl:et, I>olnt In other tlif_l $0 fo_t (b) i'll|it VIP.W dlt=iltnmfi ot iLnn_,tniid- area at the te._t l;Ito l:= ncotz_tlcnllY

(][i._ lii), thQ I11ftxlllllllll tJb_;i't'ved _Oulld xlrd lxJad,/;IL_ lira Idlown lit ],_Jfltll'C:l 3 nRd "hittdi" The I'oi'l'g!('ll'd _i¢)llnd 11:%'4_]I_('ll-

love| fetid|ill§ llcllf:llLte(l |_y tile l;l(it#lr 4. l,_lll,llrQ 3 l]hl_;tr;ltc_li_ te._t =;till wldch [G (?l'ltll'd llY Lhl _ IIllP]rlr vf'hll'l It %l'llllld h I_

VCIIIC|O lit IlCCOl'(Inzl(;o wtLh | _l:l_,211 ot |;irl:er tJtittl P. i;t;lllCllLz'd I_!=+t _lte lllld I_ Ilfl dlJ(P.). CidCultLled ItPi /(_llol_'_i;
f tlllFI |_.'lrl_of thQlttlrilP.l'lc:l] iLv_i'tlffl3 fir fill= b:i,%L'l] Ill)Oil (t (10-_(_Ol+ (10,,'1 nil dl_;I;in_e • llrl ¢lnlA ) Ifnl,nrrl'eLrll rr'=lll]=lll
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'_' APPENDIX B
t

Analysis of the DOT Data
-t

B. 1 DATA NORMALIZATION FORTOPOGRAPHZCDEVIATIONS

This appendix documents the piocedure usedto determine the hard-soft

I_,_,_ correction factor, 6 H/S ' using the truck noise level passbydata from Reference 1.
Thosedata were collected at various sites featuring different topographic elevation charac-

]_,_ teHsHcs. As a consequence, the data wasnormalized to reflect a standardmicrophone

?_";" height above the roadway prior to the AH/S analysis.

B. 1.1 IdentificaHon of Data Trends

"_' Individual passbynoise levels werefirst arithmetically averaged at each site

_'_' for the nine combinationsof truck type and operational mode. Theselevels were further

_ divided into hard and soft site classifications which gave a total of 18combinationsof

data groupingsfor the controlled passbytest. The influence of topographic deviations

!-_ uponthe measurednoise levels was initially identified by observingtrendsof noise level

plotted againstground elevation at the 15 meter (50 ft) microphonerelative to the road.

I":_ A definffe trend wasapparent in that noisewasattenuated as the groundslopeddownward

and away fromthe roadwayand that noiselevels increased for the one site with a positive

I_1 elevaHon change. Observation of the transient fleet passbydata indicated topographic

effects that were consistentwith the controlledpassbys.

'No further generalizations were extended to acoustical effects from topographic

deviations at microphonelocations lessthan or greater than 15 meters(50 ft.), Sucha

generalizatlon can only comeafter careful analysts of each microphone to sourceorienta-

tion. Similarly, moving the microphoneup and downat one distance cannotbe expected

' to influence the noise in the samemanneraschangingthe groundelevation. Although

no definite reasonswere given far thesevariations in the noiselevels from topographic

deviations, it wasfelt that as the groundslopeddownwardaway from the road, the

i !
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shouldereffectively increased sourceshielding, and the grazing angle of the vehicle

,_ with the groundsurfacedecreased. The increase fn measurednoise level for the case

of the ground sloping up wasattributed to the reversal of theseeffects plusmore

i.= complexphenomenawhich could not be speclf'cally tdent'fied.

_ __ fi.1.2 Procedureto Normalize Data .
J_J

r4 The data analysisperformed by DOT wasbasedon the assumptionthat noise

,_ level variations were the samewhenthe microphonewas movedup or downaswhen the

,-. groundelevation was increasedor decreased. DOT madecorrections to the actual

,,' measuredlevels in proportionto the acoustlcal variation recorded in the vertical array

of microphonesthat were positioned equivalentto 1.2 meters(4 fi') above the roadway.

_m Whereasthe DOT proceduremay posslblyyield corrected levels close to the exact values,

a different approachWasutilized for this report.
- Iql

t_ The proceduretaken to normalize all data followed the steps listed below:

i i_" 1. Calculate the 18setsof linear regressioncoeff;aients for noise level
versusrelative groundelevation usingthe controlledpassbydata in

i _t_ Tables B-l, B-2, and B-3. These 18 caseswere broken downby
truck type, operation mode, and site classification.

:_ 2. Calculate the two setsof linear regressioncoefficients for noise level

versusground elevaHon usingthe transient floe, passbydata in Table B-4.
I#

_" 3. Normalize the 20 linear regressioncurvesfromsteps1 and 2 above by

_ shifting each set of data the amountrequired to make the zero elevation

=" intercepts coincide. Note that both hard and soft curvesare normalized !

!,_ together.
r I

4. The noise level deviatlons relative to the zero elevation interceptsare used

; to establish one generalized I_nearregression-fit curve. The coefficienls and :r

standarderror for thls curve, which were calculated us[ngall the data for the

i 20 previouscurves, shifted the appropriate amount.

_,_ WYLG LADORATOIIlI_S
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Table 8-1

I_ Summaryof Average NoTse Level for EachTruck at Each She41

for the Acceleration TestMode

LinearRegressionCurve Coefficients Are Given by A and B
SJ for Each Truck and SurfaceCondition

r'Etevotionof Groundat Microphone1
Where Noise.L0vel= A + B L RelaHveto the Road, Feet j zdBA

,_._J Hard S;tes Soft S_tes
Site Noise Site Noise

Truck Number el_ dBA AH 8H Number "L'_, dSA AS BS

]H 843 1 86.8 2 83.9

i _.._ 3 86.3 4 84.0
6 86.2 86.6 0.66 5 82.5 84.0 0.36

Lane I)
iJ 7 85.9 8 81.8

5 83.3

I_ (Lane2) 9 85.0
_'J 10 82.9

IH 8661 Z 84.9 2 82.3f_ I

! h_ 8 84.9 4 82.8
%

:,' [._ 5 82.9 85.1 0.44 5 82.4 83.] 0.27
tJ (Lane2) (Lane l)

6 84.7 8 80.8

_,, 7 84.6 9 83.5

10 83.3

!3 m394 i 88.8 2 86.9
87.5 4 86.3

5 87.5 89.1 0.53 5 86.1 86.9 0.0012
(Lone2) (Lane l)

! t 6 No Data 8 88,0

7 89.0 9 87.8

7] io 86.2

B-3
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: j _ Table B-2

! Summaryof Average Noise Level for Each Truck at Each Site
for the High SpeedPower-By TestMode.

• t Linear RegressionCurve Coefficients are given by A and B
! . ' I for Each Truck and Surface CondiHon

: _ _[£1evaH°nRelative°fGroundtothe Road,atMicrophone]Feet-

Where Noise level = A + B j |, dBA

_! Hard Sites Soft Sites

_ Site Noise Site Noise
'._ Truck Number _ dBA AH BH Number LevelI dBA AS BS

3 92.4 2 89.9

6 91.9 91.3 -.43 4 90.5

IH 843 7 91.6 5 87.3 90.6 0,58

_ 8 87.5

9 92.6

1._ 10 89.2

3 90.3 2 88.0

6 91.1 91.5 0.44 4 88.7

IH 866 7 90,9 5 87.6 B8.9 0,45

d 8 85.6
9 90. ]

10 88.2

,-, 3 89.3 2 84.6
I
_, 6 No Data 90.9 0.63 4 85.7

'7 IH 394 7 90.3 5 87.4 86.4 0.27
! t

-_ 8 83.7

i'_ 9 87. I
I0 86.8

,..)
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Table B-4

"_ Summaryof the Average Noise Level For Each Site For the
Transient Fleet PassbyTest

Linear RegressionCurve Coefficients are given by A and B For Each Truck and SurfaceCondition

FElevaHonof Ground at Microphone'_
Where No_seLevel = A + B L Relative to the RoadtFeet .j_ dBA

HARD SITES SOFT SITES

Noise Noise AS.,1 NumberSite Level_ AH BH NumberSite Levels BS

dBA elBA
3 87.0 2 85.9

_3

I 6 88.3 89.6 1.01 4 86.8

7 88.8 5 84.3
'_ . 86.1 0.55

8 80.9
9 86.2

10 86.3

7!
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The resultsof this normallzat;onschemeare given belo_v,with numberscorresponding

i _ to the Fourstepsin the proceduralanalysis:
E

1. Linear regressioncoefficientsfor the 18 setsof centre]led passby
'= data ere given in Tables fi-1, B-2, and fi-3.

Iil 2. Linear regressioncoefficients For the two setsof"transient Fleet
passbydata are given in Table B-4.

I "' 3. Data were shifted over a range of 10.6 dB to normalize topographic

i., deviations. The 10.6 dBspreadwasdue to changes;n the noisefrom

,_o truck type_ operaHonal mode, and site classification.

_' 4. All normalized data ore plotted in Figure B-I. Values of the important
1.1

parametersore:

t_J C = -0.082 dB

D = 0.418 dB/ft Elevation

StandardError = :k0.96 dB

Number of Data Polnts = 93
I'l
LI where:

|Jr I- Elevationof Ground "1
:_ _ Noise Level Correction = C + D LRelat_ve to the Road, FeetJ' dBA

_'b_ This noise level correctionshouldbe subtractedfromthe measuredno_seat

, _ 15 meters(50.f't) from the center of the vehicle lane, usinge microphone

1.2 meters(4 ft) above the ground.

; It wasconsideredthat thls single generalized _:urvewasan adequate representa-
E_

,Ion of an average topographiccorrection to the data. This reasoningwassupportedby the

_ fact that the standard error did not exceed 1 dB. It is worthwhile to note that trucks whose

noise levels were dominated by the tire componentwere more drastically affected by a

' sloping terrain than trucks for which the tire noise componentwas a secondaryfactor. This

trend was not quantified becausethe sample size wastoo small to substantiate a well-deflned

Ii correction factor.

! B-Y
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/_ B.2 SURFACECORRECTION
B.2.1 Data Calculations

1_ The DOT data were analyzed to determine the mostappropriate value of:the

surface correction, _H/S' The f:ollowlng procedurewasusedto groupthe data into hardend sof:tcategories from which conclusions were drawn.

j._ 1. All noise levels were normalized for a zero difference in the relative

elevation betweenthe roadway and microphoneground location.

_t Correction values given in Figure B-1 were rounded to the nearest

halt" decibel and are listed in Table B-5 f:or the 10sltes.

2. For each combinaticnof truck type, truckoperationmode, and site

ti_ classification, the average of the noise levels and the standard deviation
wascalculated. Those18 calculations only pertained to the controlled

I_1 passbytest.

3. Forcorrespondingcombinationsof the data parameters in step2 above,

I;;_ the dif:ferencein the noise level between hardand soft surfaceswas

determined. Thesenine values of E,H/S are tabulated in Table B-6.

t:_ 4. For eachoperational mode, the values of _H/S previouslycalculated
|,_ in step 3 for the three truck types (weightedfor the numberof:samples

;_ per truck type) were averaged. This gave a value of:,_H/S f:oraccolera°

I.r ,ion, power-by, and c:oast-byoperaHonsas _ndlcated fn Table B-6°

5. For eachof the site elasslfieaHonsof the transient fleet passbytest, the

I,_ average air the noise levels and the standarddeviatlon wascomputed.

6. The hard-soft correction factor, /_H/S_ for the transient fleet wasdeter-
_' minedby using the levels averaged fn step5. A sur_maryof" the transient

., fleet data is given in Table B-7.
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TableB-5

-- Topograph;calCorrection Usedto NormalizeEtevatlon"DifferencesBetween

I.] the Roadway and'the Microphone Ground Pcsltion

"" ' Ground Elevatlon at 15 Meters (50 ft) Topographlcal
Site Number Relativeto the Road,meters(Ft) Correctlon,* dB

I 0.o(+0.0) + 0

2 -0.8 (-2,,5) -1.0"-1

_J 3 -0.8 (-2.6) -1.0

4 -0.2 (-0.7) + 0

5
(Lane1) -1,2 (-3.8) -1.5

5
(Lane2) -1.0 (-3.2) -1.5

!j 6 -0.s(-1.1) . -0.5
7 -0.3 (-1.0) -0.5

8 -2.0 (-6.4) .2.5
9 +0.9 (+3.I) +1.5

q 10 -0.5(-1.5) -0.5

: " --_ *Rounded to nearest 0.5 dB.

r
!
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_, Table B-6

' _ Summaryof Calculated Values of _ HIs for EachTruck Type and
_/ Operational Mode Encounteredin the Controlled PassbyTest

i_ (Standard deviation for each surface condition is referred to by o-and the numberof vehicle pass-
.. bysby n. All noise levels usedto calculate the meanno_selevels here have received corrections
i I for to ,hie devlations.)
'_ IH 843 IH 866 IH 394

Noise
L%_, 86.4 8s.I 89.0

i Aocelerotlon Hard dBA
i ._ Test Sit_s =/n 0.74/19 3.45/21 0.78/15

_J
Mode Noise

_ 84.0 83. I 87.6
_j Soft dBA

Sites er/n 0.61/18 0.71/15 1.53/18

Meo.Ah/S=2.0dB AH/s 2.4 2.0 1.4
(weiflhted FornI , ,

r_ Noise
" "L-_-_; 92.6 91.4 90.6

I"_ High Speed Hard dBA
"_ Power-By Sites o'/n 0[75/9 0.48/9 0.77/5

-_ Test Mode Noise
; ! _l 90.1 88.7 86.3

Soft dBA

Sites a/n 0.9/17 3.33/17 1.45/16J
Mean AH/S =3.1 dB _H/S 2.5 2.7 4.3

I (weighted for n)

Noise
'-' _, 90.1 89.4 83.4

High Speed Hard dBA

,-_ Coast-By Sites o'/n 0.68/12 .... 0.93/9 0.47/6
Test Mode Noise

L-'e-v_veI, 88.5 86.9 81.4
-_ Soft dBA

Sites 0"/n 1.18/15 0.73/17 0.72/17

I Mean A H/S =2.0dB " H/S 1.6 2.5 2.0
(welghted for n)

i
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Table B-7

Summaryof the Calculated Value of 6 H/S for the TransientFleet PassbyTest

(Standarddeviationsare referred to by e and the numberof passbysby n)

Site Surface Average Noise Level Relative Elevation, Topo Corrected Average
Number Condition n Without TepoaraphyCorrection, meters (ft) Correc- cT

. d8_ _i_n Nohe Level, dBA d8

3 Hard 29 87.0 -0.8 (-2,6) -1,0 88.0 2.6

6 36 88.3 -0.3(-1,1) -0.5 88.8 3.1

7 I' 42 88.8 -0.3 (-1,0) -0.5 89.3 2.9

2 Soft '11 85.9 -0.8 (-2,5) -I .0 86,9 3.0

4 37 86.8 -0.2 (-0,7) 0 86.8 3.0
i

5 44 84.3 -1.2 (-3,8) -1.5 85,8 2.8

8 34 80.9 -2,0 (-6.4) -2.5 83,4 4.0

9 49 86.2 +0.9 (+3,1) +1.5 84,7 3.0

10 ' 51 86.3 -0.5 (-1,5) -0.5 86.8 2.7

CompositeValues: Hard Overall Average NoiseLevel = 88.8 dBA

c; = 2.9 d8

n = 107 ,,. AH/S = 3.2 dB
Soft Overall Average Noise Level = 85.6 dBA

o" = 3.1d8

n = 226


